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HE Army Ordnance Association, a national society 

of more than 10,000 American citizens, was 
founded in 1919, “pledged to industrial preparedness 
for war as our nation’s strongest guaranty of peace.” 
The society was incorporated under the laws of the 
District of Columbia in 1928. Its entire energies are 
now dedicated to victory for the armed forces of the 
United States. For the duration of the war it is 
“pledged to victory—complete, absolute, final.” 

The Association has endeavored during the past 
twenty-two years to keep alive an interest in and 
knowledge of the design, production, and maintenance 
of military armament. This it has done through periods 
of public lassitude and times of great national emer- 
gency. Until 1940 there was no peace-time armament 
industry in the United States for the production of 
ordnance. Now all American industry is being geared 
rapidly for victorious war production. 

The principal objective of the society is an active 
membership of American citizens to assist in the 
design, development, procurement, production, main- 
tenance, and supply functions of the Ordnance Depart- 
ment of the United States Army. When peace returns 
this body of informed citizens will again continue to 
be a bulwark of knowledge, experience, and ability 
upon whom the Armed Forces of the United States 
can rely for technical and scientific assistance and for 
industrial preparedness. 

The Association is devoted solely to the national 
defense; it has no commercial interests, no political 
alliances, and no religious affiliations. It is not operated 
for profit: its income is expended in furthering its 
aims. Its elected officers and directors serve without 
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remuneration. Membership, to which American male 
citizens are eligible, is four dollars a year. (Applica- 
tion on request.) There are eighteen local chapters of 
the Association throughout the United States. 

Army Orpnance, the journal of the Association, js 
published solely for the purpose of disseminating in- 
formation on the progress of our munitions develop- 
ments so that American industry may at all times 
know its responsibilities to the common defense. 

The objectives of the Association as set forth in its 
Constitution are: 

To assist in effecting industrial preparedness for war 
as being one of the nation’s strongest guaranties of 
peace; 

To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material; 

To promote mutual understanding and to effect 
codperation with American scientists, inventors, en- 
gineers and manufacturers in civil life and the Regular 
and Reserve officers of the Ordnance Department; 

To provide, when required, the services of com- 
petent committees to investigate and report upon spe- 
cial ordnance subjects; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency; 

To commemorate the services rendered by the in- 
dustry of the nation and by the officers and civilian 
employees of the Ordnance Department in the wars 
in which the United States has been engaged. 
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Industry and Ordnance 


The War Production Team Acquires New Strength 
Maj. Gen. Levin H. Campbell, Jr.* 


UR gathering here is no social occasion, gentlemen. 
This is war! We meet to reaffirm the brotherhood of 
Colorado industry and the Army Ordnance Department. 
Your realistic acceptance of the deadly business at hand is 
expressed in your voluntary and patriotic action in organiz- 
ing the Rocky Mountain Post of the Army Ordnance As- 
sociation. Your group comprises the nineteenth shield in the 
solid phalanx of industrial might which has been reared by 
this society in the past two decades, and many of you, no 
doubt, are already old members of the Army Ordnance As- 
sociation—that untiring and sleepless sentry “pledged to in- 
dustrial preparedness as our nation’s strongest guaranty of 
peace.” When the first thrust of the knife of war was lodged 
in our back by a footpad amorg nations, this Association 
stood “pledged to victory—complete, absolute, final.” 
Industry, the Army Ordnance Association, and the Army 
Ordnance Department are now digging the graves of those 
enemies of ours who sought to slay us and pick our bones as 
we lay in the streets. Industrial America is digging the 
graves of these enemies, not because they are entitled to 
decent burial but because, once buried, they may no longer 
befoul us. Industrial America has developed our muscles of 
iron, our chest of steel, and our back of armor plate. Pearl 
Harbor hurt. Bataan stung. But, after all, we have been 
pushed around before—we are always forced into war by a 
pushing around. We take it and we don’t complain. 
Traditionally, we have been underestimated by every 
enemy we ever had. Why these enemies consistently fail to 
heed the ancient, ever-accurate military axiom, “Never un- 
derestimate your opponent,” is of no matter except to those 
recorders of history who will deal with it after we have 
again proved the dangers of ignoring that simple, 4-word 
maxim. But those who make history have no concern, when 
history is in the making, with those who are history’s re- 
corders, Their observations and writings will be those of 
peace-time leisure—made secure by the men at arms and by 
you, the men who made the arms. Apparently, the agents of 
enemy powers are unconcerned by the writings of Ameri- 
can historians. They have failed to penetrate the facade of 
our peace-time military insignificance and have failed to 
discern behind that facade the core, the backbone, the heart 
and the sinew of America—the war potential of industry. 
These agents who did their prying in the guise of officially 
recognized diplomats or attachés were trained and intelli- 
gent men. But they were not Americans, and they were 
therefore unable to visualize that peace-time industries 
which carried to every American home new happiness, new 


“Chief of Ordnance, U. S. Army 
an address delivered at the inaugural meeting of the Rocky 
Post, Army Ordnance Association, Denver, Colo. 


pleasures, and new freedoms, could, should war threaten, 
almost overnight become machines breeding cold and cer- 
tain death and destruction on a mass-production basis, Our 
enemies have caused every fetter on American industry 
to be released. Our job—the job of industry and Ordnance 
—is the manufacture of armament in such overwhelming 
quantities that our production figures alone will scare ‘em 
before our ammunition kills "em! Those agents who were 
over here reconnoitering before they hit us on a Sunday—a 
holy day which we all regard and respect whether we are 
church members or not—interpreted our state of mind in 
terms of numbers of automobiles in back-yard garages, 
steaks on every stove, and fresh bed linen daily. They marked 
us down as soft—but they have found they were mistaken! 


You rugged men of Colorado, descendants of other fight 
ing men of this great state, may wonder, perhaps, why | 
stress the job that remains to be done. Among you there are, 
very possibly, men whose grandmothers fought off an In 
dian raid, then put the pies in the oven, and scolded your 
fathers for tracking mud into the kitchen! The Indians and 
the pies were routine, but the mothers became angry if 
grime entered the sanctity of the kitchen. America is angry 
today because those to whom we extended the hand of 
friendship and good will smiled to divert our attention while 
their hand, holding a dagger, swung as we prayed for peace. 

We will win this war, but we must also win a decisive 
peace! Whatever the gains of the peace of the last war, they 
were indecisive. For two decades the world was surging 
with restive discontent, uncertainty, alarms, bullying, threats 
of war, and, finally, war itself. And once again America 
faced a showdown armed with a military establishment 
which at one period in the ‘thirties included fewer combat 
troops than the police force of New York City! 

God, and industry, and those two alone, will carry our 
fighting men to victory. We are going to win—but we can 
lose! Certain groups inquire for the identity of our war 
aims. There is one aim, and one only—to win! 

All of us recall those who scoffed at the atrocity stories of 
World War I. Some of them may have been inspired by 
propaganda. But the atrocity stories of this war need no in 
spiration; they are reported daily by escaped prisoners or 
other witnesses who only wish their minds could invent a 
cheering lie to wipe away bloody sights which will remain 
with them until their dying day. Our enemies chop the hands 
from doctors. Our enemies attack Red Cross nurses, Our 
enemies bayonet our soldiers who have fought an honest 
fight until overcome by the creeping fatigue of exhaustion. 
By their conduct, our enemies have lost the honor of classi 
fication as soldiers—they operate as militarized criminals. 
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Here in the seventh largest state in the Union, in the 
Queen City of the Plains, located in the airy sunshine of 
the geographical center of that portion of the United States 
west of the Mississippi River, you gentlemen are descendants 
of pioneers who were forced to cope with just such outlaws. 


YOUR forebears fought many skirmishes to enjoy the free 
air of Colorado. After the Mexican War, the Army was 
moved in to secure these successes. Surveying and exploring 
parties, accompanied by troops, worked through the state in 
1857. That year also was notable for the invention of the 
Sharps breech-loading rifle, the beginning of modern im- 
provement in firearms. You hardly need be reminded that 
Denver dates from 1859, having been settled by gold seekers 
in the previous year, and that it became Colorado’s capital in 
1868. Grandfathers of some of those present this evening 
probably were among the Colorado troops who, in 1862, de- 
feated the Texans who sought to annex Colorado to Con- 
federate territory. 

The Indian fighting of 1879 is unquestionably well re- 
membered hereabouts. It was quieted, you may recall, by 
detachments of the 5th and goth Cavalry and by the per- 
suasive General Adams of Colorado, who succeeded in re- 
leasing three white women and two children held by the 
Utes. (They could talk as well as fight, out this way!) Colo- 
rado had then been admitted to the Union three years. 

Hardened on the frontier here in the shadow of the great 
Front Range, your fighting men, the 1st Colorado, were 
among those under General Greene at Cavite in July of 1898. 
In August of that year, the 1st Colorado advanced under 
artillery fire directed by Maj. Gen. Arthur MacArthur, 
father of Gen. Douglas MacArthur, and was in at the kill 
when Manila fell. In the first World War, the men of Colo- 
rado carried forward the sterling traditions of a great state 
and their great parentage. And they are carrying on with 
distinction today. 

But here in the “Mile-High City,” industrial center of 
this vast area, those who serve behind the lines in the Denver 
Ordnance Plant and in other war industries must fight at 
their machines with all the tenacity your Colorado troops 
fight their guns. You have fought before for your great 
plains, mountains, and plateaus. You have fought nature and 
enemies to possess your mineral regions, your farm lands, 
and grazing grounds. Your fight has retained possession of 
these, together with your abundant fuel, power, and water 
sources. Your loyalties to your state and to your nation must 
be as dear as life itself, for otherwise these resources would 
not be yours today. 

Cosmopolitan Denver, one of America’s foremost health 
centers, early in its history valued community character. 
Parks were developed, and schools were built; your streets 
are broad, regular, and wide, and the shelves of your many 
libraries are lined with books. People who display so much 
evidence of basic love for their community and state are not 
readily parted from the culture they have created. Nor do 
they forget, I believe, the basis for these advantages. All this 
began with a fight, was maintained by struggle, and Colo- 
rado will retain its identity by its combat at the front and 
behind the lines in our warfare today. 


GROUPING yourselves as the Rocky Mountain Post of 
the Army Ordnance Association, you have made no mistake 
in affiliating with an organization dedicated unselfishly to 


yerpetuating the American way of life. It is devoted solely 
I g ) ) 
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to the national detense, it has no commercial interests, no 
political alliances, and no religious connections. It js not 
operated for profit; its income is expended in furthering its 
aims—assisting in the design, development, procurement, 
production, maintenance, and supply functions of the Ord. 
nance Department of the United States Army. Its elected 
officers serve without remuneration, And when peace re- 
turns, this body of more than 10,000 informed citizens wil] 
again continue to be a bulwark of knowledge, experience, 
and ability upon which the armed forces can rely for techni- 
cal and scientific assistance and for industrial preparedness, 
The Army Ordnance Association has been, is, and will be, a 
keystone in the Arsenal of Democracy. 

I spoke earlier of the brotherhood of Colorado industry 
and the Army Ordnance Department. That brotherhood 
extends throughout the forty-eight states. More and more, as 
this war progresses, will industry assist the Ordnance De. 
partment. The better you do your job, the more officers and 
enlisted men I shall be able to release for service in the field, 
Our job is the supply and maintenance of weapons and 
ammunition; yours is production. 


Tt IOSE of you in management know we are taking in some 
new partners—the ladies! We've enjoyed dancing with them, 
playing cards and having tea with them, and even being 
bossed by them in peace time. And now we're going to 
have them working with us. Before this war is over, ninety 
per cent of the armament manufacture will be carried on 
by women. You have some of them at work out here now. 
They're coming into armament manufacture at the rate of 
several thousand monthly throughout the country. They're 
good! They learn their jobs quickly, easily, and every pro- 
duction man I’ve met (and I suppose I should hate to say 
this) says he would rather have girls than men in his 
shops. 

Those delicate-looking little hands of theirs can make 
finer adjustments on machines than the big, trained hands 
of machinists, and that is said with due respect to a lot of 
our veteran men who are going to have to train our girls to 
these jobs, Our girls can do a man’s job. The best proof is 
that they are doing it. Every one of these girls of ours has 
a friend or relative among our combat troops. Our girls love 
to mother us, you know, and they don’t want anything to 
happen to their menfolk. Consequently, when thev get in 
the production line, their work is done right. They make 
this war just as personal behind the lines as it is out where 
the guns are firing. 

We shall have to depend, very naturally, upon those thou- 
sands of skilled machinists, toolmakers, diemakers, and 
others, whose jobs are learned only by years of experience. 
But they fully realize the enormity of the job to be done. 
They are regular fellows, and we all know we can depend 
upon them to help along the girls who will have to carry 
the load. 

The Ordnance Department, to say nothing of the entire 
United States, looks to industry to furnish armament and 
ammunition. What, then, is the Ordnance Department do- 
ing? Well, we’ve never had much time for blowing our own 
horn. As a matter of fact, we could have, except that we 
decided the horn brass belonged in cartridge cases! Under 
the new Army reorganization plan, the Ordnance Depart- 
ment is a component of the Services of Supply, commanded 
by Lieut. Gen. Brehon B. Somervell. We coérdinate with the 
other services supplying munitions to the fighting forces. 
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In the gentle days of peace, the arts of armament manu 
facture are kept alive in the six Ordnance manufacturing 
arsenals. But when war comes, industry takes over, for our 
arsenals can produce only approximately ten per cent of the 
requirements for weapons, ammunition, fire-control instru 
ments, aircraft bombs, and mechanized equipment. 

After the last world conflict, Maj. Gen. Williams, 
then Chief of Ordnance, foresaw that in the future the 
United States might again be menaced by war. He estab 
lished the Ordnance district system, whereby field Ordnance 
officers laid plans with industry for armament manutacture 
should war return. That advance planning was important! 
It solved many of our problems, and the organizational 
set-up is facilitating the solution of most of the present difh 
culties of industrial procurement. | might mention that our 
district system was so highly regarded by the German gen 
eral staff that it was copied by them—lock, stock, and barrel 
—and was largely the means of the speedy rearmament of 
Germany for the current war. 

With the help of industry’s limitless resources, our engi 
neering and development programs have placed our weapons, 
ammunition, and tanks in the forefront—-their superiority 
and dependability are unchallenged! We have been alert to 
the potentials of new enemy armament. We have taken 
some of their weapons, engineered them to our standards, 
and made them workable. That portion of our armament 
which has been in action has been so outstanding it has 
drawn envious praise even from our enemies, However 
grudgingly, both Germans and Japanese have admitted that 
our tanks and Garand semiautomatic rifles particularly have 
caused them an unusual number of casualties. 

This is a spectacular war. Whether the average man under 
stands what's going on or not, he knows it is the greatest 
conflict the world has ever known. We are dealing today in 
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air raids of more than 1,000 planes per raid, and we are told 
there is no reason why as many as 5,000 planes can't be used 
in a single raid. It’s all big! And behind the scenes of action, 
the $30,000,000,000 Ordnance production program is also 
big—to say the least. Today, the Ordnance Department has 
under construction or in production 35 powder, explosives, 
and pyrotechnic plants, 3 ammunition proving grounds, 25 
ammunition-loading plants, 2 gun plants, 3 tank and combat 
vehicle plants, and 14 small-arms ammunition and machine 
gun plants. This new facilities program will cost in the 
neighborhood ol $ 3,500,000,000, and _ this hgure does not 
include the cost of production orders already placed with a 
great many of the plants. A large number of the new facil 
ities are now in full operation, and each month finds added 
plants producing much-needed munitions of the types which 
could not be placed with existing industrial facilities. 

There’s the team—industry and Ordnance! For twenty 
years we have had this spirit of codperation in behalf of 
American armament. Production is soaring, One by one, 
the problems are being overcome. The American industrial 
giant is gnashing his teeth—he's wide awake, and he is 
testing out sinews he had all along but never had to use. 
There are people to the east of us and to the west of us who 
are going to be sorry they didn't let him go his quiet way 
turning out automobiles, refrigerators, typewriters, printing 
presses, railroad cars, talcum powder, soap, and soft drinks. 

Industrial America is digging the grave into which our 
ighting men will thrust our enemies. Geared and girded 
for war, industrial America can determine and dictate the 
peace, when that time arrives. And fully girded for peace 
or war, industrial America can maintain world peace. That 
is the objective of your organization. But this is war! Let us 
talk of peace when a session of the Rocky Mountain Post of 
the Army Ordnance Association can be a social occasion, 
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The Ordnance Advisory Staff 


Leading Industrialists Are Appointed to Assist General Campbell 


HEN Maj. Gen. Levin H. Campbell, Jr., assumed the 

office of Chief of Ordnance on June 1, 1942, he an- 
nounced that he would have “the strongest advisory board in 
the world” composed of leading industrialists. “I want the 
man in industry to know that he has some one on the other 
end of the telephone who talks industry’s language,” General 
Campbell said. Suiting action to words, his first official act 
on becoming Chief of Ordnance was to announce that 
four of the nation’s prominent business leaders would 
voluntarily serve as his personal advisory staff. These in- 
dustrialists are Bernard M. Baruch, chairman’ of the War 
Industries Board in the World War; Lewis H. Brown, 
president of the Johns-Manville Corporation; Benjamin F. 
Fairless, president of U. S. Steel Corporation; and K. T. 
Keller, president of Chrysler Corporation. The appointment 
of these men emphasizes the importance of industry’s job 
in the present great armament effort. Following are brief 
biographies of the four advisory staff members. 


I T is almost a work of superogation to attempt to introduce 
Bernarp M. Barucn to the American or even to an inter- 
national public. He was chairman of the War Industries 
Board, March 5, 1918, to January 1, 1919, and one of the 
advisers of the American Peace Commission during the 
drafting of the Treaty of Versailles. The War Department 
has continuously called upon him for advice and services 
since the World War, and he has lectured several times 
before the Army War College and the Army Industrial 
College. 

As chairman of the War Industries Board in the form into 
which circumstances forced its final development, Mr. Baruch 
had delegated to him what was, in effect, a portion of the 
Presidential authority. This authorization was given to Mr. 
3aruch in a letter from President Woodrow Wilson, dated 
March 4, 1918, asking him to accept the chairmanship of the 
War Industries Board and outlining its functions, constitu- 
tion, and action. President Wilson wrote: “The functions of 
the new board should be (1) The creation of new facilities 
and the disclosing and, if necessary, the opening up of new 
or additional sources of supply; (2) The conversion of exist- 
ing facilities, where necessary, to new uses; (3) The studious 
conversion of resources and facilities by scientific, commer- 
cial, and industrial economies; (4) Advice to the several 
purchasing agencies of the Government with regard to the 
prices to be paid; (5) The determination, wherever neces- 
sary, of production and of delivery and of the proportions of 
any given article to be made immediately accessible to the 
several purchasing agencies when the supply of that article is 
insufficient, either temporarily or permanently; (6) The 
making of purchases for the Allies. 

“The board should be constitued as at present and should 
retain, so far as necessary and so far as consistent with the 
character and purpose of the reorganization, its present 
advisory agencies; but the ultimate decision of all questions, 
except the determination of prices, should rest altvays with 
the chairman, the other members acting in a codperative and 


advisory capacity.” 
One of the duties of the chairman of the board, as enumer- 


ated by the President, was “to determine what is*to be done 
when there is any competitive or other conflict of interest 
between departments in the matter of supplies; for example, 
when there is not a sufficient immediate supply for all and 
there must be a decision as to priority of needs or delivery, 
or when there is a competition for the same source of manu- 
facture or supply, or when contracts have not been placed in 
such a way as to get advantage of the full productive capacity 
of the country ... In brief, he [the chairman] should act as the 
general eye of all supply departments in the field of industry,” 

The wisdom with which Mr. Baruch, armed with powers 
so plenary, made use of the authority delegated to him—his 
wise selection of men, his delegation to them in turn of 
authority commensurate with the responsibilities laid upon 
them—was no less a factor in the success of the War Indus- 
tries Board than was its primary charter from the President. 


Lewis H. Brown, president of Johns-Manville Corporation, 
was born on February 13, 1894, in Creston, Iowa. He was 
graduated from the State University of Iowa in 1915 with a 
bachelor of arts degree. Mr. Brown’s business career began in 
the sales department of the Fort Wayne (Ind.) Corrugated 
Paper Company as soon as he left college. In May 1917, he 
entered the first officers’ training camp at Fort Benjamin 
Harrison, Ind., and was commissioned as captain of infantry 
in August 1917. He served as regimental supply officer of the 
335th Infantry, 84th Division, and went to France with that 
division. In France he served as captain of the 302nd Am- 
munition Train, 77th Division, A.E.F., and was supply of- 
ficer of Camp D’Auvours, Le Mans, serving 20,000 men. 

After returning to the United States, Mr. Brown was with 
Montgomery Ward Company, Chicago, until 1927. In that 
year he joined Johns-Manville and was made president of 
the company in March 1929. Mr. Brown's business activities 
are not confined solely to Johns-Manville. He is a director 
of the American Telephone & Telegraph Company and the 
Jankers Trust Company, and is a trustee of the Mutual Life 
Insurance Company of New York. He is also chairman of 
the board of Tax Foundation, Inc., and a director and mem- 
ber of the executive committee of the National Industrial 
Conference Board, in addition to being an active member 
of the National Association of Manufacturers and the United 
States Chamber of Commerce. In 1939 he received the first 
award of the Vermilye Medal at Franklin Institute for “out- 
standing contribution in the field of industrial management.” 

He was a member of the President’s Emergency Com- 
mittee for Employment in 1931 and played an important 
part in the drafting of the National Housing Act in 1934. 
He served as general chairman of the twenty-third and 
twenty-fourth annual roll calls of the American Red Cross. 


Beny \min F, Farress, since January 1, 1938, president of 
United States Steel Corporation, was born at Pigeon Run, 
Ohio, on May 3, 1890, the son of Mr. and Mrs. David D. 
Williams. At the time of Mr, Fairless’ birth his father was 
a coal miner. School facilities were lacking at Pigeon Run, 
and his parents sent him, at the age of 5, to the home of his 
uncle and aunt, Mr. and Mrs. Jacob Fairless, in Justus, Ohio. 
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Later on Mr. Fairless was legally adopted by these relatives. 

After completing high school at Justus, Mr. Fairless taught 
school for two years at Rockville and Navarre, Ohio, saving 
money therefrom to enroll in Wooster College. He trans- 
ferred later to Ohio Northern University, where he graduated 
with a civil engineering degree. In June 1937, Kent State 
University at Kent, Ohio, conferred upon him the honorary 
degree of doctor of science. 

His business career began in June 1913 as a civil engineer 
for the Wheeling & Lake Erie Railroad. In August of the 
same year he became a civil engineer for the Central Steel 
Company of Massillon, Ohio, When the United Alloy Steel 
Corporation and Central merged in September 1926, Mr. 
Fairless was made vice-president and general manager of 
United Alloy Steel, a position he occupied until April 1928 
when he became president and general manager. 

Two years later, when his company was one of several 
united in the formation of Republic Steel Corporation, Mr. 
Fairless went into the new organization as executive vice- 
president. 

When the newly created Carnegie-Illinois Steel Corpora- 
tion was formed in the autumn of 1935 from the Carnegie 
Steel Company and the Illinois Steel Company—both units 
of the United States Steel community of companies—Mr. 
Fairless was offered and accepted the position of president, 
completing the transition in just twenty-two years from a 
raw young surveyor in the field to the chief executive posi- 
tion in the largest single steel-producing concern in the world. 

In January 1938, Mr. Fairless also became president of 
United States Steel Corporation. 

On December 8, 1937, Myron C. Taylor, chairman of 
United States Steel, announced the organization, as a man 
agement corporation, of United States Steel Corporation of 
Delaware, which Mr. Fairless also heads as president. 


K. T. Kever, president of Chrysler Corporation, was born 
at Mount Joy, Pa., November 27, 1885. During his schooling 
in the local grammar and high schools he obtained his first 
experience of things mechanical by doing odd jobs in neigh- 
boring factories. He later went to business school in Lan 
caster, Pa., and studied shorthand, typewriting, bookkeeping, 
and commercial law. 

In 1906, he decided to enter the mechanical field because 





he believed there was more chance of advancement in that 
line. He began by taking a 2-year special apprenticeship 
course in machine shop, erecting, designing and engineering 
at the Westinghouse Machine Company plant, East Pitts- 
burgh, Pa. In 1909, he became assistant to the superintendent 
of the automobile-engine department of the Westinghouse 
Company. 

He went to Detroit in February 1910 as chief inspector in 
the Detroit Metal Products Company which made automo 
bile axles, and he became intensely interested in motor cars. 
In September 1910, he became associated with the Metzger 
Motor Car Company as general foreman of the machine 
shop, and in the early part of 1911 went to work on heavy 
repairs and chassis testing with the Hudson Motor Com- 
pany. From there he went to Tarrytown, N. Y., as chief 
inspector of the Maxwell plant. 

In November 1911, Mr. Keller joined the central office 
staff of General Motors. He left General Motors to become 
associated with the Cole Company, but soon returned to 
3uick as general master mechanic, remaining with Buick 
until 1919, when he was appointed a member of the mechan 
ical and engineering staff in the General Motors central office. 
Mr. Keller assumed, in 1921, the position of vice-president of 
Chevrolet in charge of manufacturing, and in 1924 became 
general manager of the Canadian operations. 

Mr. Keller joined the Chrysler Corporation in 1926 and 
two years later, with his associate executives, undertook the 
enormous task of combining the Dodge Brothers plants, 
operations, and organization with those of Chrysler. He 
became president of Dodge in 1929, as well as vice-president 
in charge of manufacturing of Chrysler Corporation. Mr. 
Keller was made president of Chrysler Corporation in 1935 
and has held that position since. 

Mr. Keller’s genius for organization and management is 
nowhere better shown than in the planning and construction 
of the Chrysler Tank Arsenal for the mass production of 
the Army’s medium tank. In August 1940 the Chrysler Cor- 
poration received a Government contract to build and equip 
a permanent tank arsenal. Ground was broken less than a 
month later, and on April 12, 1941, the first pilot tank was 
completed. The arsenal has expanded several times since 
that date and is now one of the principal producers of Amer- 
ica’s tanks in addition to a number of other war products. 
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It Is the Airplane Which Sets the Pace in Modern Tactics 
By Maj. Gen. J. F. C. Fuller * 


p & TOUGH the war is now approaching its fourth year, it 
would still seem doubtful whether any one of the bellig- 
gerents has arrived at the correct relationship between the 
powers of present-day weapons—an important subject, be- 
cause it is by the multiplication of their powers and not by 
their mere addition that tactics are made. Further, until this 
relationship is established, production must of necessity be 
wasteful. This, in turn, influences industry, and therefore 
affects shipping, transportation, mining, and agriculture; for 
in this machine age these and many other activities make a 
call on the raw materials out of which weapons are fash- 
ioned. Therefore, not only is this problem of relationships of 
importance, but, as will at once be appreciated, its implica- 
tions are vast—in fact so all-embracing that in this space | 
can do no more than touch upon a few salient points. 

To begin with, let use ask ourselves this simple question: 
“What is a weapon?” And the answer is: “Anything which 
will assist a man in imposing his will upon his enemy.” 
Though noises are the commonest of weapons in the animal 
world, as words are in the human, the normal conception of 
a weapon is that of a tool—a material thing—by means of 
which the soldier augments the powers of his natural means 
of fighting—his fists, feet, and teeth. 

Throughout history, tools of war have fallen into two 
main groups—shock and missile—ot which today the sec- 
ond stands supreme. In their evolution, certain factors have 
predominated—the more important being range, accuracy, 
volume of fire, and portability. Of these, the first is the 
master characteristic, the full understanding of which is the 
key to tactical efficiency—the combined use of weapons in 
battle. A moment’s consideration will make this clear. 

What enabled primitive man, probably before he could 
even speak, to set out on his way toward the mastery of the 
animal world? It was the reach of his club; later, the reach 
of his spear; and later still, the range of his arrows. In turn, 
each was a master weapon, because each increased the kill- 
ing range. Let us consider two historical examples: 

In the days of Alexander the Great, when shock weapons 
were dominant, it was the sarissa, a pike of from eighteen 
to twenty-one feet in length, which, on account of its reach, 
was the master weapon which shaped Alexander's tactics. 
Equipped with it, his heavy infantry held back or fixed the 
enemy, and by so doing enabled his heavy cavalry to charge 
at an advantage. In the Middle Ages, the English long bow 
played a similar part, for, by killing and wounding the 


*Author: “Hints on Training Territorial Infantry,’ 1911; ‘‘Training 
Soldiers for War,” 1914; “Tanks in the Great War,”’ 1920; “The Refor 
mation of War.”’ 1923; “Sir John Moore’s System of Training,”’ 1925; 
“British Light Infantry in the Eighteenth Century,”’ 1925; “The Founda 
tion of the Science of War.’ 1926; “Imperial Defence, 1588-1914." 1926; 
“On Future Warfare.” 1928; “The Generalship of Ulysses S. Grant.” 
1929; “India in Revolt,”’ 1931; ‘‘Lectures on F. S. R. II,” 1931; “Lec 
tures on F. S. R. III (Operations between Mechanized Forces),’’ 1932; 


“War and Western Civilization, 1832-1932."’ 1932; “General Grant (A 
Biography for Young Americans),”’ 1932; “The Dragon’s Tceth (A Study 
of War and Peace),”’ 1932; ‘‘Generalship, Its Diseases and Their Cure.” 
1933; “Grant and Lee (A Study in Personality and Generalship).’’ 1933; 
“Empire Unity and Defence.’ 1934: “The Army in My Time,” 1935; 
“The First of the League Wars,”’ 1936; *‘Memoirs of an Unconventional 
Soldier,” 1937; “The Last of the Gentlemen's Wars,” 1937; ‘‘Towards 
Armageddon,” 1937; “The Decisive Battles.’’ 1939. Special correspondent, 
London Daily Mail, Italo-Abyssinian War. Major General, British Army, 
Retired. C. London, England. 
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horses of the French knights, it enabled the English knights 
to charge home. Be it noted, and carefully so, that it is not 
necessary for the master weapon to be the decisive Weapon. 
In the above examples it was not. Its qualifications to master. 
ship are to be sought in its ability to immobilize or upset the 
enemy's tactics and so enable other weapons to be de. 
C1SI\ ely used. In short, it sets the tactical pace. 


[opay, there is no doubt, as far as range is concerned, 
that the master weapon is the airplane. Also, there is an 
other reason for its supremacy; namely, its power to carry 
war into the third dimension. Once again let us ask our- 
selves a simple question: “What is an airplane?” It is a 
ladder which enables the soldier to climb into space and 
within it to move rapidly from place to place. It can be 
“erected” not only over the battlefield, but also in all diree- 
tions hundreds of miles around it—up, down, forward, 
backward, to right and to left. The up and the down mo- 
tions are its fundamental novelties, because, in common 
with the soldier on the ground and the sailor at sea, it shares 
the remaining four directions. Nevertheless, the two direc- 
tions—up and down—are by no means novel in idea, but 
only in extension of idea. Hitherto the soldier had fought 
in lines and columns—stationary or in movement—upon 
what is called a “battlefield”; that is, a surface of earth. 
Hence his tactics and hence his organization were in bulk 
planar and in detail linear. 

But, because these surfaces are seldom as level as a billiard 
table, in the past what do we see? The soldier instinctively 
attempting to gain control of the plane he is fighting on by 
taking up what is called “a commanding position”; that is, 
by moving into the third dimension. He occupies a ridge or 
a hilltop, he climbs a tree, he builds a tower—even rolling 
ones. In short, he has always sought to get above his enemy 
so that he may look down on him, move down on him, or 
impede him moving against himself. Thus we find that in 
the past, as today, power to move in the third dimension of 
space has added to the soldier's powers of hitting and guard- 
ing, both directly and indirectly. 

It was the mechanization of the soldier’s urge to raise 
himself above his adversary which, when coupled with 
range, constituted the supreme tactical triumph of the air- 
plane. So startling were the possibilities of this revolution 
that in every country a school of military thought arose 
which saw in the flying machine the downfall of armies and 
navies—in fact, their eventual extinction. In my opinion, 
these enthusiasts were so carried away by the revolution 
that they overlooked the fact that every machine is possessed 
of limitations as well as powers. The most prominent of 
these was inherent in the very idea behind the airplane. It 
was built to fight gravity by velocity, and in consequence 
can only function when in motion, Armies can move and 
rest on the earth, and navies can move and rest on the sea, 
but as a fighting machine an airplane must fly, for when at 
rest its tactical powers vanish. It is fundamentally a moving 
weapon. Herein is to be discovered the Achilles’ heel of air 
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power—the master limitation of the airplane. Gravity is its 
most formidable enemy, because sooner or later it forces it 
to earth. Like a bird, it cannot fly forever, and, what is 
equally important, its resting places—airfields—are as im- 


mobile as a fortified city. 


FROM this revolutionary weapon let us turn for a mo- 
ment to armies and fleets. Hitherto their strategical objects 
have been simple—to protect the nations to which they be- 
long and to enforce the policies of their respective govern 
ments. Armies met armies, and fleets met fleets, and—until 
one side lost a battle or a series of battles—the civilian popula 
tion was little concerned unless a decision was reached, when 
the defeated side capitulated. Thus, in 1859, when his army 
was defeated at Solferino, the Emperor of Austria ex 
claimed: “I have lost a battle—I pay with a province.” War 
was in fact a game of human chess, a plane-surface opera- 
tion, It was not national, instead it was regimental—a con 
flict between fighting men. Nevertheless its moral base was 
the civil will, for if that cracked, all cracked; but the normal 
way ol attacking it was indirect—the defeat of an army or a 
fleet and not an assault upon the civil population itself. 

In 1832, Marshal Gérard and 60,000 French troops 
marched on Antwerp, the citadel of which was held by the 
Dutch under General Chassé. In order to spare the citizens 
the horrors of war, Chassé agreed to direct the fire of his 
guns on the open plains only if Gérard would agree to ap- 
proach in no other direction, This plan was decided upon. 
“Rarely, if ever, was a siege conducted with so much chiv- 
alry and courtesy. . . The stipulations regarding the neutral 
ity of the city and the restrictions of the line of fire of both 
parties are noteworthy, and so well were they carried out 
that not a single noncombatant beyond the lines was harmed 
in person or property.” 

The airplane has completely changed this type of wartare. 
Exactly one hundred years later—in 1932—what do we see? 
The crowded city of Shanghai is bombed from the air. The 
reason for this is twofold: First, wars have become Mon- 
golized—entire peoples partaking in them, if not as fighters 
then as workers; secondly, as aircraft can avoid armies and 
fleets, they can directly attack the civil will of an enemy's 
people and therefore strike at the moral and economic 
foundations of the enemy's power. So little is the full mean- 
ing of this appreciated that the term “line of defense” is still 
freely used in spite of the fact that there is no longer such a 
thing, because we live in a cubic military space in which 
attack may come from any direction, and, consequently, de 
fense to be complete must be in all directions. A few years 
ago war was 2-dimensional, and on land largely 1-dimen 
sional, but today it is 3-dimensional. Therefore, to attempt 
to solve its problems by lines and the ideas they imply is 
tantamount to attempting to solve problems involving 
bushels and hundredweights by means of a foot rule. There- 
fore also, the Mongolization of a people cannot be considered 
complete unless the discipline so essential in the fighters is 
extended to noncombatants. Thus the /evée en masse, which 
from the military point of view is dead, takes on a new 
form; namely, the organization and disciplining of the 
masses to resist air attack. National discipline, consequently, 
becomes the master defense of the modern nation. 

Bracketed with the airplane is another weapon which 
profoundly influences the civil will but which in the present 
war has been wielded so clumsily that its powers have thus 
far proved negligible. This weapon, the most universal of 


all, is human language mechanized by the radio and called 
“propaganda.” Like a dog's bark, it should suggest the bite, 
and its effectiveness depends mainly on the range of ulti 
mate victory; that is, the length of time in which victory 1s 
likely to be gained. Though the lie can become an exceed 
ingly potent weapon of war, to gain effect it must be pro 
jected from a truthful background, Thus, should propaganda 
be based on truth up to the date when victory is in sight, a 
sudden deluge of lies may produce cataclysmic results; 
whereas should lack of veracity characterize it from the 
beginning of a war, the more formidable the lying the less 
effective it becomes. Otherwise put, the word, like every 
other means of imposing will upon will, is a weapon of op 
portunity; therefore it must be fitted to conditions, as are the 


tools in a carpenter's bag. 


As regards the first of these two means of civil demoraliza 
tion—independent air action—its failure has been fully born< 
out during the war. For though it has successfully struck at 
war production—the economic foundations of fighting power 
—by material destruction and by the disorganization of 
work, so far it has not succeeded in morally paralyzing a 
single city; rather has it stimulated the will of the attacked 
by arousing hatred and vengeance. The air bombardment ol 
London in 1940-1941 instead of paralyzing that city at onc: 
led to an outcry to bomb Berlin. Thereupon Berlin was 
bombed, and Berlin remained as vigorous as ever, However, 
because of these failures, it would be unwise to jump to the 
conclusion that the attack on the civil will is useless—tar 
from it, should conditions be favorable. These conditions are 
starvation, worry, discontent, and a feeling of hopelessness 
begotten by defeat in the field and by blockade at sea. When 
such economic and moral conditions have been created by 
military and naval action, it may certainly be possible, nay, 
probable, that sustained attack on the civil will will bring 4 
belligerent to rpin. 

The same applies to propaganda—the art of using words 
to convince. It also must be fitted to conditions and conse 
quently varied, Thus far, its most effective use was made in 
1940, immediately preceding and subsequent to the collaps« 
of France. Then, day in and day out, a constant jet of in 
vasion propaganda was directed by Germany against Eng 
land, which, on account of the Dunkerque disaster, felt 
powerless to resist an assault at that time. The results were 
twofold: First, panic measures were adopted, such as the 
arrest of thousands of people whose sole crime was that they 
were denounced by informers as fifth columnists or that they 
had at some previous date shown hostility to the Govern- 
ment; and secondly, defense measures which monopolized 
every other consideration were undertaken, The Maginot 
Line having collapsed in France, forthwith its spirit found 
a congenial habitation in England. The security of the Em- 
pire was lost sight of, all idea of the offensive was set aside, 
and hundreds of millions of pounds were spent on thousands 
of ill-considered and uncoérdinated defense works and 
schemes. The point to note is not this waste of means, but 
that, when conditions are propitious, propaganda can be 
come an exceedingly powerful weapon. 

From these few remarks we see that in themselves these 
two methods of attack are insufficient, and that efficiency in 
their wielding depends on successful naval and military 
action. To these I will now turn and examine the influence 
ot the master weapon upon the organization and tactics of 


fleets and armies. 
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TO BEGIN with I will ask the question: “What are the 
purposes of naval power?” They are to keep open or to 
close the seas to traffic—the transport of supplies, munitions, 
and armed men, A fleet’s essential functions are, therefore, 
escort and blockade. Incidental to these, it must be prepared 
to engage in battle any hostile fleet which is attempting to 
carry out or frustrate these operations. 

Though the introduction of the master weapon in no way 
changes these purposes, it nevertheless radically modifies the 
means and ways by which, in the past, they have been ac- 
complished, because the bomb vastly outranges the shell and 
because, though on occasion the sea can be used as a resting 
place for aircraft, in itself it cannot provide a refitting or 
refueling base. For such, aircraft carriers have to be em- 
ployed, and, as the surface of their decks is less extensive 
than the surfaces of land airfields, it follows, when range 
permits, that land-based aircraft will normally be numeri- 
cally superior to sea-based, Therefore, the fleet tactics of 
pre-aircraft days will cease to be practical in the narrow 
seas, Writing on this subject in 1937, I said: 

“In such waters as the English Channel, North Sea, Medi- 
terranean and Yellow Sea . air power will become the 
dominant factor. For instance, a generation ago a warship 
steaming at 25 knots took approximately 7 hours to cover 
200 miles, but today this distance can be flown by bombing 
aircraft in one hour. Therefore, in terms of time, the narrow 
seas have been reduced to one-seventh their former width. 
Between Bournemouth and Cherbourg the Channel is 
twenty-four minutes wide, and between Cagliari in Sardinia 
and Bizerta in Tunis the time-width of the Mediterranean is 
thirty-six minutes. It is not that the battleship is altogether 
obsolete; instead it is the battleship-mind which is entirely 
so, because it will think in knots instead of in flying hours. 
As the narrow seas have become canals, and as battleships 
are not built for barge operations, the only places left to 
them to operate in are the mid-oceans . . . Therefore has not 
the time come for sailors to divide the seas into aircrait 
and nawal areas?” 

From its very opening, the war has shown that this time 
has indeed come; yet so far it does not seem to have made it 
clear that the master weapon dominates both the narrow 
seas and the open ocean, the sole difference being that 
whereas in the first sphere land-based aircraft have the ad- 
vantage over sea-based, in the second, superiority in air- 
craft carriers is the deciding factor. It was for this reason 
that in 1937 I suggested “that a radical change will have to 
take place in our idea of the capital ship, around which 
present battle tactics revolve. In my opinion, she will no 
longer be a gun-ship but a bomb-ship. In other words, our 
present aircraft carriers, which are looked upon as adjuncts 
to battleships, will, in more efficient form, replace them as 
the master ships of our fleet, and all other ships—cruisers, 
destroyers, submarines, and possibly also battleships—will 
become their auxiliaries, the moving sea-fortress from which 
their aircraft will operate . . . Bomb power is the key, be- 
cause air-carried bombs vastly outrange gun-fired shells. As 
this is so, it follows that naval warfare will be very different 
from what it was in 1914-1918.” 

According to Sir Keith Murdoch in the London Daily 
Mail, May 15, 1942, “The battle [of the Coral Sea] proved 
the carrier to have a wide reach and heavy power over 
every sea arm... I, personally, do not believe that in all the 
Coral Sea fighting one ship sighted an enemy. There were 
many proud ships and dashing ships about, but no guns were 





as 
fired otherwise than into the sky. Aircraft did all the work 
. . . On each side aircraft went straight in to attack, and on 
each side the fleets had to get out of the range of the dive. 
bombing devils of the skies. Beyond all doubt it is that the 
force with the planes can keep off all craft and that aircraft 
carriers . . . are the winners of sea battles.” 

(Eprror’s Norte: This article was written before the Bat. 
tle of Midway. The details of that encounter serve but to 
underline the opinions herein stated.) 

Let us turn, for the moment, to a consideration of the jn- 
fluence of the master weapon on blockade and counter. 
blockade. The two weapons hitherto used were the surface 
ship and the submarine, and, as the war of 1914-1918 proved, 
the second was the more destructive, because, Possessing 
3-dimensional power of moverr ent, it was able to hide at 
will—that is, to invisible. Its most pronounced 
limitation is restriction in range of vision. When five years 
ago I examined this question I wrote: “When, however, we 
turn to the airplane we find that no such limitation exists, 
for of necessity it is compelled to operate above its opponent; 
therefore its tactical power is incomparably more offensive 
. . . Further still, being equally well able to fly over sea or 
land, it can vastly widen the range of blockade until, as in 
our case, it includes the entire country.” 

The airplane is, therefore, the third and dominant weapon 
in the economic attack because not only can it codperate with 
surface and underwater craft, but it can operate on its own. 
It can strike at surface craft, it can scout for the submarine, 
and, used as long-range artillery, it can operate against ports 
and harbors. It has, in short, radically modified if not alto- 
gether changed the strategy and tactics of blockade. As the 
influence of air power on sea power is daily growing, so is its 
influence on land power, which includes the base of air power. 


become 


As IN recent years naval thought produced a new sea 
weapon, the submarine, so also has military thought pro- 
duced a new land weapon, the tank. In character, this 
weapon is a small mobile fort in which are combined the 
protective qualities of siege warfare and the offensive qualities 
of field warfare. Before its advent and ever since the intro- 
duction of projectile weapons, the two major difficulties in 
minor tactics were how to harmonize movement and fire 
power and how to harmonize movement and _ protection; 
for when firing, the soldier had to remain stationary, and 
when moving, he had to abandon cover. What the tank ac- 
complished was, first, to increase mobility by substituting 
mechanical for muscular power; secondly, to increase se- 
curity by neutralizing the bullet by means of armor; and 
thirdly, to increase offensive power by relieving the soldier 
from the necessity of carrying his weapons and the horse 
from hauling them. Also it increased the volume of fire 
power by increasing ammunition supply. 

In other words, it enabled an army to obtain a greater 
effect from its weapons in a given time with less loss to it- 
self than one relying for motive force on muscular energy. 
Whilst it secured the soldier dynamically, it enabled him to 
fight statically. Therefore it superimposed naval on land 
tactics; that is, it enabled soldiers to discharge their weapons 
from a moving platform protected by a fixed shield. 

From this it will be seen that the tank is predominantly 
a 2-dimensional weapon, and as the earth base of the air 
cube is a plane surface—an area which cannot be protected 
by aircraft—it follows that the tank is complementary to the 
airplane. Therefore, more so than all other land weapons it 
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links air warfare to cubic, the airplane being the “universal” 
weapon because its tactical cube includes within the limits 


of its expansion all fighting surfaces. Hence we obtain a 
considerable number of different types of flying machines, 


which, functionally, may be divided into four categories: 
Function Type Machines 

{ The artillery spotter or air observer. 

The infantry spotter or air scout. 

The ground spotter or air pho- 
tographer. 


Finding Reconnaissance 


The counterfighter. 

The counterbomber. 

The low attacker or air machine 
gun 


Guarding Fighter 


The bomber or heavy and me- 

| dium air artillery. 

The dive bomber or air field gun. 

The torpedo bomber or air de- 
stroyer. 


~ 


Hitting Bomber 


The troop carrier or air bus. 
< The supply carrier or air lorry. 
\ The staff carrier or air motor car. 


Supplying Transport 


THOUGH most of these machines are cooperators, the 
point to note is that the speed of aircraft has so increased the 
tempo of offensive operations that velocity of attack has in 
itself become a weapon, as was well-illustrated during the 
German invasion of France when enemy tanks multiplied 
their numbers in the imagination of the French, with re- 
sultant terror, because of the rapidity with which they shifted 
their positions. Though this moral attack is both offensive 
and protective, it is lacking in holding power. This intro- 
duces the need for what I will call “volume,” or the ability 
to spread over an area and occupy it, like a flood or inunda- 
tion, once the dam—the enemy’s resistance—is broken down. 
We thus obtain two separate yet closely related forces, the 
striking force and the holding force—the arrow and the 
bow. Whilst the one is as mobile as possible, the other is as 
stable as possible—the first being comparatively small and 
of quality and the second comparatively large and of quan- 
tity. In air-tank warfare, this latter force is represented by 
the old infantry-artillery army, motorized or muscle-moved. 

Obviously, because their functions differ, these two forces 
—the striking and the holding—should not be mixed. There 
fore it should be realized that though the tank is the master 
land weapon, unlike the airplane it is not a universal 
weapon, for it is not an all-purpose machine. Its mastership 
lies not in being superior to every other weapon, but in that 
its velocity on land sets the pace. 

If the infantry mass is primarily looked upon as the 
holder of the areas conquered by the tanks, which areas in 
turn are the protected bases of air action, what are the pro- 
tected bases of tank action—for infantry in themselves are at 
a discount when attacked by tanks? The answer is not to be 
sought in piling antitank weapons on the infantry, under 
the protection of which they may be escorted safely from 
area to area, but instead by adding them to the tank forces. 
This means that a tank formation must be dual in organiza- 
tion. It must consist of an offensive wing and a protective 
Wing, a wing to press and a wing to resist—a sword and a 
shield. The second should consist of several types of antitank 
weapons: self-propelled artillery for out-fighting and _self- 
propelled automatic weapons for in-fighting, as well as 
tractor-drawn or carried weapons for stationary fighting. 
The whole must be self-movable or transportable, constitut- 
ing a mobile fortress from which the offensive wing can 





sally forth and into which it can retire. All transport must 
be able to follow it across country. This is a most important 
point, because tactics ultimately depend upon supply. In 
roadless warfare, it is essential that transport vehicles should 
not be tied to the roads. In my opinion, had the bulk of the 
vehicles of the German armored divisions been tracked in 
stead of wheeled, the Russians would have been decisively 
defeated before winter set in last year. (Eprror’s Nore.— 
This conclusion seems to be confirmed by the fact that as 
soon as the Russian terrain became passable to wheeled 
vehicles after the winter snows and the spring thaw, the 
Germans again advanced. ) 

The picture we here obtain closely resembles medieval 
warfare motorized, Then there were castles and bands of 
armored horsemen who sallied forth from them and retired 
within them to rest and to refit. Now we are able to create 
mobile “castles’—mechanized land forces—from which 
tanks can sally forth and into which they can withdraw. 
Ultimately, we have extensive mobile “entrenched camps” 
from which air forces can operate, and into which they can 
retreat. 

In 1937 I wrote: “During the World War, the mobility of 
aircraft was based on their ground organization, as it must 
be; and this ground organization was protected by the vast 
trench systems created during the war. But now, on account 
of the enormous power aircraft have developed, the creation 
of such fortified areas is unlikely because the immense rear 
organizations which are required to sustain and maintain 
them will become vulnerable targets to air attack, Whereas 
the nineteenth-century idea of warfare was founded on the 
principle of concentration of force (mass), because of air 
power the principle which will control the twentieth-century 
idea will be that of distribution of force, which is a sound 
strategical principle when the forces distributed possess so 
high a mobility that they can rapidly be concentrated at any 
desired point. 

“Motorized and mechanized troops alone can fulfill this 
dual requirement of distribution in order to reduce the size 
of the target offered to air attack, and concentration in order 
to drive the blow home. In another war we may expect, 
therefore, to see not two immense trench systems battling 
with one another, but two or more zones of moving for 
tresses, the first object of which is to protect the ground or 
ganization of aircraft, and the second to attack the enemy’s 
ground organization. From these moving fortresses will the 
respective air forces operate against each other and the vital 
centers in their enemy’s country.” 

Also I wrote: “Starting from fundamentals, two things 
are essential in an army; namely, organization and spirit— 
the body and soul of every fighting force. And remembering 
that the key to present-day warfare is mobility and that the 
master weapon is a predominantly offensive instrument, in 
order to develop this characteristic in the highest degree, it 
is essential that all land forces codperating with it must be 
imbued with the offensive spirit.” 

In the present war it was the offensive spirit which carried 
the Germans from North Cape to Libya and from the 
Pyrenees to Crete; which propelled the Japanese from the 
Philippines to the Bay of Bengal and to the frontier of India, 
and which gave life to the Russian winter counterattack. It 
is the motive power of the dynamo of war which changes 
will into action, and when warfare enters a mobile phase, 
as it once again has done, without the offensive spirit, the 
entire machinery of war is little more than scrap iron. 
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Training the Ordnance Soldier 


The Formation of a Special Educational Advisory Staff 
Brig. Gen. Julian S. Hatcher * 


OMPARED with the importance and scope of the 

Ordnance Department's $42,000,000,000 program, the 
activities of every civilian enterprise in the United States pale 
into relative insignificance. Tanks and guns, helmets and 
rifles, powder and ammunition are being called for in ever- 
increasing quantities by our armed forces and those of our 
allies, and it is the task of the Ordnance Department to sup- 
ply a very great part of this demand. 

To assist in the fulfillment of this tremendous under- 
taking, not only have the physical resources of the nation 
been drafted for war production, but the country’s brain 
power has been called upon as well. The Ordnance Depart- 
ment, under the guidance of its Chief, Maj. Gen. Levin H. 
Campbell, Jr., is making sure that its efforts for victory will 
be as successful as the guidance of the outstanding leaders 
of industry, finance, science, and education can make them. 

Elsewhere in this issue (page 266) is a detailed account of 
General Campbell's personal advisory staff composed of some 
of the best-known industrialists and financiers of the country. 
The present article, however, seeks to tell something of a 
little-known phase of Ordnance activity; namely, the Ord- 
nance Department’s training program now being increased 
in effectiveness by the assistance of a group of outstanding 
educators who are helping make the U. S, Ordnance soldier 
the best trained in the world. 


THE Ordnance Department’s training problem is to edu- 
cate thousands of men within the span of a few weeks in the 
highly complicated and extremely technical details of ord- 
nance use, maintenance, and supply. Ordnance leaders, realiz- 
ing that the Department itself was not fully equipped for 
such a task, turned for assistance to some of America’s lead- 
ing educators. As always in the past, the Ordnance Depart- 
ment’s request for civilian aid was answered _patriotically 
and whole-heartedly, and, as a result, a special 7-man advisory 
staff was appointed to assist the chief of the Department's 
Military Training Division. The men appointed to compose 
this staff, which held its initial meeting on July rst-2nd at 
the Ordnance Training Center, Aberdeen Proving Ground, 
Md., are the following: Dr. Karl T, Compton, president, 
Massachusetts Institute of Technology; Dr. Ivan C. Crawford, 
dean, University of Michigan; Dr. Robert E, Doherty, presi- 
dent, Carnegie Institute of Technology; Dr. H. P. Hammond, 
dean, Pennsylvania State College; Mr. J. E. Johnson, director 
of training service, General Motors Corporation; Dr. Alex R. 
Stevenson, Jr., assistant to the vice-president (engineering ), 
General Electric Company; Dr. Arthur C, Willard, president, 
University of Illinois. 

The necessity for such an advisory group and the type of 
aid it may be expected to render will be better under- 
stood by a brief examination of the Ordnance training 
problem. 

Every one knows of the vast industrial achievements of 
Ordnance, but apparently few realize the extent to which 


*Chief, Military Training Division, Office of the Chief of Ordnance. 
Brigadier General, Ordnance Department, U. S. Army. 


Ordnance soldiers form part and parcel of our fighting forces, 
This is a mechanized war, fought by machinery and instru. 
ments of many kinds. Most of these are entirely different 
from anything found in civil life; they are complicated jn 
construction; they require skilled understanding to operate 
and skilled training of the highest order to maintain, It js 
the job of the Ordnance soldier to be on hand ready to repair 
these mechanisms of war when for any reason they become 
so damaged or out of adjustment that the soldiers who use 
them are helpless to put them in order again. 

In our homes today we have vacuum cleaners, radios, elec- 
tric refrigerators, and other appliances which are simple to 
use but far from simple to repair when they get out of 
order. In fact, the average man is helpless when his radio 
refuses to function or his refrigerator to freeze—all he can 
do is send for the service man. The Ordnance soldiers are 
the “service men” of the battlefield. Their knowledge must 
begin where the ordinary soldier's knowledge ends, and they 
must know how to repair the hundreds of complicated articles 
found in a modern campaign: range finders, fire-control di- 
rectors, transmission systems for fire control—many of them 
worked by vacuum-tube amplifiers and electronic devices— 
optical instruments of all kinds, machine guns, automatic 
rifles, cannon, tanks with gasoline engines, tanks with diesel 
engines, power trains, tank suspensions, electrical controls, 
and a host of other things. 

These items are made in this country in enormous quanti- 
ties, but they now are being used far from our shores. At 
the present time, and probably for some time to come, trans- 
portation will be the bottleneck, and every gun or tank 
repaired in the field and returned to service will save space 
in our ships for other needed items. By the same token, 
expert maintenance keeps the field commander's striking 
ability intact. Here particularly the old phrase, “A bird in the 
hand is worth two in the bush,” can be changed to read, “A 
gun or tank repaired and returned to service is worth many 
in Detroit or en route.” 


BESIDES their work of maintenance, the Ordnance troops 
have a colossal job of supply on the battlefield for they 
furnish all the bombs and ammunition with which battles 
are fought. Spare parts for use by the maintenance units 
must be given careful consideration, and new equipment must 
be available to replace that beyond repair when necessary. 

Thus the army which has a well-trained and efficient 
ordnance service in the combat zone is a long step ahead 
toward victory; without a satisfactory ordnance service, vic- 
tory against an army like that of General Rommel would be 
next to impossible. On the excellence of our Ordnance train- 
ing program will depend many thousands of American lives 
and perhaps even our chances of victory itself. 

The Ordnance Training Command includes the Ordnance 
School, with a division for officers, a division for enlisted 
specialists, and an enormous officer-candidate school, besides 
several large branch schools and courses of instruction in 
some thirty industrial establishments; the Replacement Train- 
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ing Center; and unit training centers at Aberdeen Proving 
Ground, Md.; Flora, Miss.; Camp Perry, Ohio; Raritan 
Arsenal, N. J.; Camp Sutton, N. C.; and various other 
schools and training activities. 

Raw recruits come in from reception centers and go di- 
rectly to the Ordnance Replacement Training Center where 
they are given an intensive course in basic military training 
designed, first of all, to make them into excellent soldiers and 
teach them how to handle themselves in the field, how to 
protect themselves against gas, air, air-borne or mechan- 
ized attack, and how to fight back. This takes five weeks, 
after which about one-quarter of the recruits—the ones least 
fitted for technical training—are sent direct to the troop 
units. The remaining three-quarters are then given eight 
weeks more of technical training. Those who have had a 
mechanical background in civil life are naturally given 
advanced technical training in appropriate specialties while 
the others receive elementary technical training designed to 
make helpers of them or to fit them for further training in 
the Ordnance School or in one of the classes in the industrial 
plants, 

To repeat, all the trainees get five weeks of basic military 
training and three-quarters of them get eight weeks more, or 
thirteen weeks in all. At the end of these thirteen weeks 
about two-thirds of the men go direct to troop units, and 
the remainder go to the specialized Ordnance schools for 
further training. 

The Officer Candidate School takes soldiers who have at 
least three months’ service and who have shown intelligence 
and leadership. These men are given a grueling three 
months’ course of military and technical subjects and the 
successful ones are commissioned second lieutenants in the 
Ordnance Department. 

The hardest part of this constantly expanding program is 
obtaining competent instructors—a task made enormously 
difficult by the specialized and technical nature of the courses 
taught, the very brief time allowed for the courses, and the 
unbelievable expansion in the size of the classes. For example, 
since last fall the officer-candidate course has expanded to 
7,000 per cent of its former size. This means that when- 
ever we had 1o instructors before we now must have 700. 





In order to insure high-quality technique in instruction, 
much attention is devoted to training instructors in methods 
of teaching. The department of instruction methods of the 
Ordnance School has a large stafl headed by a tormer col 
lege professor (now a major) who is a specialist in this line. 
The school has its own series of textbooks on instruction 
methods which are designed to embody the best recognized 
instruction practice specially presented to meet the peculiar 
needs of Ordnance. The instructors feel that it is their per 
sonal responsibility to insure that each and every student 
actually learns what he should know, and actually knows 
what he has learned. The conscientious way in which these 
energetic young instructors put everything they have into 


their work is refreshing. 


IT has been interesting to note the reaction of many of the 
hundreds of men who in the past year have applied tor com 
missions with the idea that some experience or training that 
they have had fits them to be instructors in the Ordnance 
School. These men are all interviewed most caretully tor we 
do need qualified instructors who can teach our specialties; 
usually the interview includes a tour of some of the classes 
in session. This tour has proved most discouraging to many 
highly recommended applicants. After seeing the type of 
instruction being given, the applicant very often volunteers 
the information that he has come to the wrong place. He 
realizes that he could never understand the complicated 
devices well enough to teach them as he sees them being 
taught, and, moreover, that he could never stand the pace 
at which our instructors work when, for example, they take 
a soldier and make a competent Ordnance officer out of him 
in three short months, 

Military training for the Ordnance Department is handled 
by the Military Training Division of the Office of the Chiet 
of Ordnance. This division has direct control of all the 
various Ordnance schools and training centers which together 
form the Ordnance Training Command, The largest of 
these training centers has an authorized enlisted strength 
considerably greater than that of a triangular division, and 
the strength of all trainees in the various commands bids 


fair to approximate the size of an army corps. 













































274 


ARMY ORDNANCE 





VoL, XXIII. No. 134 





While the Military Training Division is part of the Office 
of the Chief of Ordnance, it has its headquarters in the field 
rather than in Washington. The chief of the division and his 
staff, with offices at the largest of the training centers (Aber- 
deen Proving Ground), are close to the actual problems 
involved and cannot be subjected to the criticism of sitting 
in Washington and giving orders without knowing the 
details of their command. Contact with the various depart- 
ments in Washington is maintained by a liaison office in that 
city headed by a member of the Training Division staff who 
organized and formerly commanded one of the large field 
training installations and who therefore is fully cognizant of 
every detail of the problems involved. Another advantage of 
the field location for this division is that it complies wit 
the announced policy of decentralization from the over- 
crowded conditions in Washington—a policy strongly sup- 
ported by the new Chief of Ordnance. 

This then, is the training problem and the task of the 
Ordnance Department—a task that will be made much 
lighter by the help of members of the advisory staff with 
their knowledge and experience in industry, engineering, 
and education. Brief biographies of the staff members follow. 


Dr. Kart Taytor Compton, president of Massachusetts 
Institute of Technology, needs little introduction to the 
scientists, educators, engineers, and industrialists of this 
country. He was born September 14, 1887, in Wooster, Ohio, 
where his father was a Presbyterian clergyman and dean and 
professor of philosophy at Wooster College. 

Incidentally, Doctor Compton comes by his outstanding 
qualities naturally. One brother is secretary and manager of 
the National Lumber Manufacturers Association, and another 
is professor of physics at the University of Chicago and was 
Nobel Prize Laureate in physics in 1927. 

Doctor Compton took his bachelor’s and master’s degrees 
at Wooster College in 1908 and 1909, respectively. He re- 
ceived his doctor’s degree from Princeton in 1912 and has 
been the recipient of numerous honorary degrees. 

After instructing first in chemistry at Wooster and then 
in physics at Reed College, he became assistant professor and 
then professor of physics at Princeton and was made chair- 
man of the department of physics at that institution in 1929. 
He was called to the presidency of the Massachusetts Insti- 
tute of Technology in 1930. 

His memberships in learned societies and his public serv- 
ices on boards and commissions are numerous. He is the 
author of about a hundred publications dealing with research 
in photo-electricity, the ionization of gases, soft X-rays, 
spectroscopy in the extreme ultra-violet, fluorescence and 
dissociation of gases, electric arcs, and similar topics. 

At the present time, Doctor Compton is head of the 
National Defense Research Commission and, in addition to 
his multitudinous other activities, has agreed to serve on the 
Special Advisory Staff for Ordnance Training. 


Dr. Ivan Crarces Crawrorp, dean of the University of 
Michigan, was born in Leadville, Colo., in 1886 and received 
his public-school education there and in Nova Scotia. His 
college undergraduate work was in the University of Colo- 
rado from which he received his bachelor of science degree 
in civil engineering in 1912 and the degree of civil engineer 
in 1915. He graduated from the Army School of the Line, 
Langres, France, in 1918 and from the short course in the 
Army War College, Washington, D. C., in 1926. 


His practical engineering experience has covered surveying 
and bridge and dam construction with the Oregon Short 
Line, the Denver & Rio Grande, and Illinois Central Rail. 
roads and with the Central Colorado Power Company. He 
was state engineer for the Idaho Federal Public Works Ad. 
ministration and representative in that state for the U, S. 
Coast and Geodetic Survey, 1933-1934. He was associate con- 
sultant, National Resources Committee in 1936. 

Doctor Crawford was successively instructor, assistant 
professor, and professor of civil engineering at the University 
of Colorado, He was professor of civil engineering and dean 
of the College of Engineering, University of Idaho, from 
1923 to 1937 and was director of the Idaho Engineering 
Experiment Station from 1928 to 1937. He was professor of 
civil engineering, dean of the School of Engineering and 
Architecture, and director of the Engineering Experiment 
Station, University of Kansas, 1937 to 1940. He has been 
professor of civil engineering and dean of the College of 
Engineering, University of Michigan, since 1940. 

During the period 1916-1919, Doctor Crawford served as 
a major, Corps of Engineers, commanding the rst Battalion, 
115th Engineer Regiment. He was chief of the general 
building section, Belgian Mission, American Commission to 
Negotiate Peace. He passed through the grades of major, 
lieutenant colonel, and colonel, Engineer Reserve, from 1920 


to 1941. 


Dk. Rosert E. Douerry, president of the Carnegie Institute 
of Technology, was born in Clay City, IIl., in 1885. He has 
had a long and distinguished career as an engineer and 
educator. Doctor Doherty received his undergraduate college 
education at the University of Illinois, graduating in 1909. 
He entered the employ of the General Electric Company and 
soon was appointed designing engineer for alternating-cur- 
rent machinery. In 1918 he became assistant to Dr. C. P. 
Steinmetz. He did graduate work at Union College and 
received his master’s degree in science in 1920. In 1923, he 
became consulting engineer for the General Electric Com- 
pany and in 1925 was selected to organize the advanced 
course in engineering offered by that company. 

In 1931, he became professor of electrical engineering at 
Yale University and was made head of the Yale School of 
Engineering in 1933. He held these posts until he became 
president of the Carnegie Institute in 1936. 

Doctor Doherty has been given honorary degrees by vari- 
ous colleges and was awarded the Lammé Medal by the 
American Institute of Electrical Engineers in 1938. He was 
named a member of the Production Planning Board of the 
OPM in 1941 and was its chairman from May rst until 
he resigned in July. He was appointed a member of the 
National Advisory Committee for Aéronautics by President 
Roosevelt in 1940 and the same year also was appointed a 
member of the Advisory Committee on Engineering, Science, 
and Management Defense Training by the Commissioner of 
Education, John W. Studebaker. 


Dr. Harry P. Hammonp, dean of engineering, Pennsylvania 
State College, was born at Asbury Park., N. J., December 
21, 1884. He was graduated from the Wilmington, Del., high 
school in 1902 and took his B.S. degree in civil engineering 
at the University of Pennsylvania in 1909, receiving the 
degree of C.E. from that university in 1915. He was in- 
structor in civil engineering at the same institution from 
1909 to 1911 and at Lehigh University from 1911 to 1912. 
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Dr. Hammond transferred to the Polytechnic Institute 
of Brooklyn as assistant professor of civil engineering which 
position he held from 1913 to 1918. He was professor of 
sanitary-hydraulic engineering from 1918 to 1927 and pro- 
fessor of civil engineering and head of that department 
from 1927 to 1937. 

Dr. Hammond became associated with the Pennsyl- 
yania State College as dean of the School of Engineering 
in 1937; which _posi- 
tion he now holds. He 
received the honorary 
degree of doctor of 
engineering from the 
Case School of Applied 
Science in 1931. 

Dr. Hammond’s ac- 
tivities have included 
active membership in 
the Society for the Pro- 
motion of Engineer- 
ing Education (in 
which he was associate 
director of investiga- 
tions, 1924 to 1929; 
director of summer 
schools, 1929 to 1934; 
vice-president, 1934 to 
1935; and _ president, 
1936 to 1937) and 
membership on the ad- Sos nepe’s 
visory committee to 
the U.S. Office of Education in Engineering Detense Training. 


Maz. Joun E. Jounson, director of the department of train- 
ing service, General Motors Corporation, was born October 
18, 1892, at Marquette, Mich. After obtaining his early edu- 
cation in the grade and high schools of Marquette, he was 
graduated from Michigan Northern State Normal School 
with a life certificate in teaching. He took postgraduate 
courses in architecture and general contracting until 1917 
when he entered the military service as a private in the 
United States Army. He was sent to Fort Sheridan, IIl., for 
training and was commissioned a rst lieutenant of Infantry. 
Later he was promoted to the rank of captain in machine- 
gun training headquarters at Camp Hancock, Ga. 

Upon his discharge from the Army, Mr. Johnson entered 
the purchasing department of the Du Pont Engineering Com- 
pany in Wilmington, Del., and in 1929 went to Nashville, 
Tenn., as timber superintendent of the Bon Air Coal & Iron 
Corporation. In 1921 he went to Janesville, Wis., as sales 
representative for the Samson Tractor Company. 

In 1923 he became connected with the Chevrolet Motor 
Division of General Motors Corporation at Janesville as 
distribution representative, and remained with the Chevrolet 
Division sixteen years. In 1927 he was sent to Detroit as 
assistant general business manager and after four months 
was made zone manager of the Knoxville, Tenn., and Pitts- 
burgh, Pa., offices. He returned to Detroit as general business 
manager in 1929. Two years later he was appointed zone 
manager in Baltimore, Md., and in the fall of 1933 was made 
zone manager in Detroit. In 1934 he became regional man- 
ager of the Chevrolet Southwest Division with offices in 
Dallas, Tex. In 1938 he was appointed assistant general sales 


manager in charge of used-car sales. 
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In July of the following year he was appointed vice 
president and director of sales for General Motors in Canada, 
with headquarters at Oshawa, Ont., and in 1942 he assumed 


his present position. 


Drs. Avex R, Srevenson, Jr., assistant to the vice-presi- 
dent of General Electric Company, having been graduated 
from Schenectady High School, received his degree in civil 
engineering from 
Princeton University 
in 1914. He received a 
master of science de- 
gree in electrical engi- 
neering from Union 
College in 1915 and a 
Ph.D. in electrical en- 
gineering from the 
same institution in 
1917. 

The day war was 
declared in 1917 he 
volunteered for air 
service and was com- 
missioned a first lieu- 
tenant in June 1917. 
Shortly thereafter he 
went to Langley Field 
as the first officer in 
charge of testing. In 
October 1917 he went 
to France on the staff 
of General Foulois, Chief of the Air Service. 

In April 1919 he returned to the General Electric Com- 
pany which he had left at the declaration of war. In 1923 he 
made the studies which later led to the entry of the General 
Electric Company into the household-refrigerator field, and 
since 1923 has been on the staff of the vice-president in 


charge of engineering. 


Dax. Artuur Currs Witarp, president of the University of 
Illinois, was born in Washington, D. C., August 12, 1878. He 
was a student in the National College of Pharmacy, 1898- 
1900, and took his B.S. in chemical engineering from the 
Massachusetts Institute of Technology in 1904. He taught 
industrial chemistry in the California School of Mechanical 
Arts, San Francisco, 1904-1906, mechanical engineering in 
the George Washington University, 1906-1900, and entered 
the service of the Army Quartermaster Corps where he 
served as assistant sanitary and heating engineer from 1909 
to 1g11 and as sanitary and heating engineer from 1911 
to 1913. 

Doctor Willard joined the staff of the University of 
Illinois in 1913 and has been with that institution contin- 
uously since. He was assistant professor and professor of 
heating and ventilation, 1913-1934, and head of the depart- 
ment of mechanical engineering, 1920-1934. He was acting 
dean of the College of Engineering from 1933 to 1934. 
Doctor Willard became president of the university in 1934. 

The quality of Doctor Willard’s service is attested by the 
numerous activities into which he has been drawn as a con- 
sultant. These have included work for the Bureau of Mines; 
the Holland and Lincoln Tunnels, New York City; the 
Chemical Warfare Service; the U. S. Public Health Service; 
and, now, the Army Ordnance Department. 
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New Ordnance Mechanics at Aberdeen 








dome 


At Aberdeen Proving Ground, Md., women are now doing many of the tasks formerly performed only by men. They are 
servicing tanks and other combat vehicles and are proof firing guns and ammunition, thus freeing hundreds of men for 
more difficult war work or for actual combat service, The girls shown above are repairing a 28-ton M3 medium tank. 
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Unexploded Bombs 


The Disposal and Neutralization of Delayed-Action Explosives 
Lieut. Col. Thomas J. Kane * 


HEN a bomb drops from the air, a varied number of 

things can happen. The two most important possible 
events are that, (1) it detonates instantly upon impact or 
immediately thereafter, or (2) it does not detonate, and be- 
comes a UXB—an unexploded bomb. 

In previous wars, when projectiles failed to detonate upon 
impact or immediately thereafter, their influence upon tacti- 
cal operations, supply functions, and civi! installations was 
limited; those which could not be destroyed in place were 
removed by ordnance personnel and destroyed. Modern de- 
velopment and use of the long-delay fuze have forced a dif 
ferent approach to the handling of unexploded projectiles, 
particularly the unexploded bomb. It is a problem which 
varies from the needs of the front-line unit to those of the 
manufacturing arsenal or the civil community. 

A study of bomb disposal as it affects civil communities 
will give the most complete picture of the problem. Since 
1939, there has been a major change in the conception of a 
military target—in a total war, any means of affecting the 
war effort is considered legitimate, at least by the Axis na 
tions. So we must be prepared to accept air bombardment of 
cities and towns designed to affect the war effort by the 
destruction of specific targets, damage to essential installa 
tions, and direct attack against the public morale. 

The effects of a successful air raid upon essential civil 
services and public morale are such that the following be 
come major responsibilities: (1) Repair of the damage to 
war-eflort establishments; (2) Repair of the damage to es- 
sential civil services; (3) First aid, medical care, and hos 
pitalization of the injured; (4) Protection against fires; (5) 
Feeding and housing homeless or evacuated civilians; (6) 
Protection of the public from consequential injuries due to 


Commandant, Bomb Disposal School. Lieutenant Colonel, Ordnance 


Department, U. S. Army. 


partially destroyed or damaged buildings and public works; 
(7) Protection of the public from injury by unexploded 
bombs; (8) Protection of war-effort installations and essen- 
tial civil services from damage by unexploded bombs; (9) 
Disposal of unexploded bombs. The first six are entirely 
civil in character, the seventh and eighth are part civil and 
part military, while the ninth is entirely military. 

The President, by Executive order, set up the Ofhce of 
Civilian Defense and charged it with the civil responsibilities 
resulting from air raids. Military responsibilities of bomb 
disposal have, by War Department direction, been placed on 
the Ordnance Department. Actual operations in the dis- 
charge of their responsibilities require close active coOpera 


tion between the civil and military agencies. 


| HE first step in the operations is the discovery of the 
unexploded bomb. Normally, the discovery should be a re 
sult of the operation of the Office of Civilian Defense 
through an air-raid warden whose duties require a personal 
investigation of all incidents occurring within his area. After 
personal examination of an incident, the air-raid warden 
makes a report to the O.C.D, report center, submitting the 
information required for the report center to take proper 
action to secure the welfare of the civil population. One 
portion of the report will cover the possible existence of an 
unexploded bomb. 

The existence of an unexploded bomb has such far-reach 
ing and serious effects upon the war effort and upon civil 
morale that it is an absolute necessity that false or erroneous 
reports be prevented. The task of training all air-raid 
wardens in the United States to identify such bombs prop- 
erly is too tremendous to be considered; so, to provide the 
technical knowledge required to make this identification, 
special agents of the O.C.D. are being trained in UXB re 
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connaissance. The bomb-reconnaissance agent will promptly 
investigate every incident reported as a possible unexploded 
bomb. To prevent serious results of possible oversight or 
error on the part of untrained personnel, all other incidents 
also will be investigated when conditions permit. As a result 
of such investigations, a report will be transmitted to the 
control center either denying or confirming the existence of 
a UXB. Confirmation reports will include the exact location, 
time of fall, approximate size, probable depth of penetration, 
possible effect of detonation, need or usefulness of protective 
works, and the evacuation required. Evacuation of endan- 
gered civil personnel will be initiated at this time. 

Due to the nature of air attacks it is, of course, impossible 
to determine in advance the number and locations of unex- 
ploded bombs or the number of operating bomb-disposal 
units required. To avoid waste of man power and equip- 
ment, only a minimum of such units will be available, and 
only one unit will be immediately available in the area of the 
attack. Therefore, to insure the prompt removal of bombs in 
a manner that will defeat the enemy’s attempts against the 
war effort, essential services, and public morale, it is neces- 
sary that unexploded bombs be classified and given priorities. 
Separate consideration must be given each UXB to place it 
in one of three classes: Class A. Bombs whose detonation in 
place will have such effects upon essential installations and 
the war effort that immediate disposal, regardless of risk, is 
required; Class B. Bombs of urgent nature but not as im- 
portant as Class A; Class C. Bombs that would have limited 


or no effect on the war effort. 


TO INSURE the public safety against the effect of the un- 
exploded bomb fitted with a delayed-action fuze, a system 
for evacuating danger areas must be set up and enforced. 
There is no method of determining the type of fuze in an 
unexploded bomb other than by examination of the fuze 
itself, so every UXB becomes a delayed-action bomb until 
the contrary can be proved; therefore, safety precautions and 
evacuation distances are based solely on the size and appar- 
ent type of the bomb and its location, Distances vary from 
50 yards for the 50-kilogram high-explosive bomb to 400 
yards for the parachute mine. 

The severe effects of these safety precautions upon the 
normal life of a community require that extreme care be 
exercised in setting up and enforcing them. It is for these 
reasons that the importance of preventing false reports is 
stressed, The training of the bomb-reconnaissance agent 
must enable him to determine the extent of evacuation nec- 
essary to provide the maximum of public safety with a 
minimum of public inconvenience. Size of the bomb, its loca- 
tion, types of building construction involved, and other inci- 
dental conditions influence the decision. 

Safety precautions will be enforced by the police. An ex- 
perienced, highly trained bomb-disposal officer may recom- 
mend a reduction of safety precautions upon complete in- 
vestigation of the incident; he may, however, recommend 
increased precautions when his investigation indicates such 
action. Safety precautions will be removed entirely only 
upon the written statement of a bomb-disposal officer that 
the bomb has been removed or that the report is false. After 
a major air raid, the number of unexploded bombs could be 
so great that all available bomb-disposal units would be 
unable to remove at once the bombs meriting Class A dis- 
posal. In many of these incidents, the need for “A” classifica- 
tion can be removed by the application of protective works, 
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and in most cases the amount of possible damage can be 
reduced sufficiently to justify the labor and material required, 
The actual work is a responsibility of the affected agency 
upon advice of bomb-reconnaissance agents or bomb-disposal 
officers. 

This generally is a broad outline of the bomb-disposal 
problem as it affects civil communities; the military problem 
with field forces differs in degree rather than in kind— 
each major military installation requiring separate considera- 
tion of its bomb-disposal needs. Specific questions of techni- 
cal nature will have the same answers in most instances, and 
the detailed technical information which follows is applicable 
to either civil or military bomb-disposal problems. 


VERIFICATION of the existence of an unexploded bomb 
depends upon a thorough examination of the site of the 
incident and proper evaluation of the conditions discovered, 
The size of the hole made when a bomb enters the ground 
usually gives a good indication of the size of the bomb, 
Holes are normally circular in shape and about two or more 
inches larger than the bombs making them. The list below 
will be helpful in determining the size of the bomb. 


Holes under 8 inches indicate an unexploded antiaircraft shell 


Holes between 8 and 12 inches indicate a 50-kg. bomb 
Holes between 14 and 18 inches indicate a 250-kg. bomb 
Holes between 18 and 26 inches indicate a 500-kg. bomb 
Holes over 26 inches indicate a 1,000-kg. bomb or larger 


Exploding bombs form some sort of crater even though 
the crater be filled with debris resulting from the explosion. 
However, not all craters are formed by exploding bombs. 
Unexploded bombs of 1,000 kilograms or larger may form 
a crater as big as 10 feet in diameter and 5 feet deep due to 
the shock of impact when they hit the ground. Similar 
craters may be formed when bombs of smaller diameter 
wobble in flight or are deflected by hitting a building. In 
such cases, the size of the bomb and its actual existence 
often can be ascertained by scraping away the earth and 
debris at the bottom of the crater to disclose the true hole 
of entry. No entry hole will be found if the crater was 
formed by detonation of the bomb. Unless a bomb shaft is 
examined within twenty-four hours of the bomb’s impact, it 
will frequently be found that it has crumbled and broken 
away at the surface and has partially filled up. A reliable 
guide to the size and type of bomb is provided by the tail 
fins whenever they can be recovered in a reasonably un- 
mutilated condition. 

The depth to which bombs penetrate depends upon the 
height from which dropped (up to 12,000 feet, after which 
there is no added penetration), the weight of the bomb, 
what the bomb strikes before reaching the ground (passage 
through roof, floors, etc., or ricochet off buildings), the 
nature of the ground surface and of the soil below the ac- 
tual surface, the shape of the bomb, and the angle of impact. 

After low-altitude and dive-bombing attacks, bombs may 
not penetrate the ground but may be found lying on the sur- 
face; or they may enter the ground, travel more or less hori- 
zontally, and come to rest near the surface some distance 
from the entry hole. Records indicate that in a number of 
instances bombs have returned to the surface. The angle of 
entry is the best indication of what may have happened 
under ground; however, the nature of the ground and pos- 
sible buried obstacles have effect upon penetration and the 
path of the bomb. Typical penetrations from high-altitude 
attacks in compact sand are 8 feet; in dry clay, 15 to 20 feet; 
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in wet clay, 25 feet or more. The greatest depth so far re- 


corded is 63 feet, which was reached by a 1,800-kg. bomb in 


wet clay. . 
It is of interest to note that 40 per cent of unexploded 
bombs penetrate less than 15 feet, 40 per cent penetrate be- 


tween 14 and 20 feet, 15 per cent between 20 and 25 feet, 


violent shock, The presence of a mound formed by the im 
pact of a large unexploded bomb on ordinary ground or of a 
small unexploded bomb in soft or marshy ground does not 
indicate a camouflet. Care must be exercised in distinguishing 
such mounds as they affect the set-up of safety precautions. 
Occasionally a small bomb will penetrate so deeply before 
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House Damaged Damaged — Inhabitable 
completels beyond but after mino) 

Bomb demolished repair reparable repairs 
so-kg. 10 ft, 20 ft. 40 ft. 200 It. 
250-kg 20 It 60 tt 120 ft 600 ft 
soo-kg 15 It g5 tt. 190 ft g5o tt 

I kg 70 ft 140 ft 25o tt 1,4 it 











TasLe 1. Errects of UnsuriED Boms ExpLosions 


4 per cent between 25 and 30 feet, and 1 per cent over 30 
feet. The following bombs are considered to be unburied: 
50-kg. bombs buried 2 feet or less, 250-kg. bombs buried 4 
feet or less, and 500-kg. bombs buried 6 feet or less. 

The path of a buried bomb generally starts slanting 
slightly away from the vertical and continues straight for 
some six to twelve feet. It may then swerve forward or side 
ways up to ten feet or even more from a _ vertical line 
through the hole of entry, though the average deviation is 
about four feet. The tail fins of the bomb are generally 
wrenched off during its passage through the earth. A prob- 
ing rod pushed down the hole of entry probably will be 
stopped by the tail fins and cannot, therefore, be relied 
upon to give the depth of the bomb. 

In all cases, the following signs indicate that a bomb has 
exploded: (1) Formation of a definite crater; (2) Presence 
of steel splinters in or around the place where the bomb 
falls (Large German bombs have a steel ring, triangular in 
section, around the nose; if fragments of this “Kopfring” are 
found in or near a small crater they indicate the probable 


presence of an unexploded 


House Damaged Damaged 
comple tely beyond ul 

Bomb demolished repau reparal le 
50-kg. 12 ft 23 ft 50 ft 
250-kg. 22 ft ft —o ft 
500-kg, 35 ft 70 ft I ft 
I -ky bo ft I ft ft 











TABLE 2. Errects or Burtep Bomsp Expositions 


explosion that there will be no surface indications of ex 
plosion, and it will be classified as an unexploded bomb. 

Bombs may penetrate concrete surfaces and reach a con 
siderable depth before exploding. The concrete will be very 
slightly raised around the edges of the hole and cracked. A 
bomb which explodes on hitting a concrete road may make 
a fairly clean hole with local cracking of the concrete. On 
the other hand, a small bomb exploding on contact with a 
concrete surface may produce a very small crater (two to 
three feet across) which may be mistaken for the entry hole 
of a larger unexploded bomb. This case can be distinguished 
by the presence of splinters in the crater and splinter and 
blast effects in surrounding buildings. 

Considerable damage may be done by a bomb which 
strikes a building and yet does not explode. A considerable 
number of roof tiles or shingles may be knocked off, walls 
and partitions cracked, glass broken, and even floors brought 
down. In these cases, however, the characteristic effects of 
blast and splinters are absent. Bombs which explode inside 
a building have the effect of bulging the walls outward near 

the point of explosion, shat 





bomb of 1,000 kilograms or 


tering internal partitions and 


larger.); (3) Extensive break- Cast-iron Brick sewers, *Electri Foundations glass, and marking walls, 
age of windows and cther iis main, — earthenware cables, a etc., with splinters. In 1- or 
damage due to blast; (4) wou eee) ene ae pee omnes 2-storied houses, sheds, and 
Blackening of earth in the 50-kg. 20 ft. 30 tt 15 ft. 50 it factories, a bomb may pene 
bomb hole or crater; (5) ago-ks. “ie _ 4s ote trate deeply into the ground 
The characteristic smell of 500-kg aie stats 7s aueties under the building before 

1,000-kg 45M ala nics aiait exploding. In this case, the 


explosives; (6) Smoke by 
day, a flash at night; (7) If 
a bomb falls in a stream, the 
presence of dead fish indi- 


(For filled-in ground, the above figures should be multiplied 


by 1.3.) 


*These data are believed to be for cable buried in earth, Under 
American draw-in practice the distances probably would be in 


visible effect may be as in the 
case of a camouflet, but ex 
plosion will be easily detected 


by the cracking of walls com 


cate an explosion. 
creased materially 





bined with the blackening 





of walls and ceilings. 





A BOMB which buries it- 
self deeply in the ground be- 
fore exploding may form an 
underground cavity or 
pocket, called a camouflet, When it does explode, there may, 
however, be few or no signs of surface disturbance and little 
or no blackening of the hole of entry. If any of the following 
signs are noticed, they indicate that the bomb has exploded 
and also indicate the probable presence of a camouflet: (1) 
The formation of a mound near the hole of entry; (2) Crack- 
ing or displacement of neighboring buildings, walls, and 
trench linings; (3) Persons in near-by buildings have felt a 


Tasce 3. Distances witHiIn Wuicu INsTaLLations May Ber 
Damacep sy EarruH Suock rrom Burtep Boms Exptosions AT]. bombs of a given size 


have a similar explosive ef 
fect. While information contained herein is based on British 
experience tables showing the results of German bombs, it 
would apply to the explosive effects of any bombs of the 
same size. In applying the information for use in this coun- 
try, some allowance should be made for the differences in 
American and British building construction. 
The majority of unexploded bombs penetrate the ground, 
but a few may be found on or near the surface and are 
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called “unburied” bombs. When unburied bombs explode, 
the damage they may cause is largely due to blast and flying 
splinters which may be thrown several hundred yards. For 
all practical purposes, the safety distance in the open can be 
put at 300 yards, but this distance can be much reduced when 
the bomb is screened, as in built-up areas. Table 1 shows the 
effect of explosion of unburied bombs on houses with 9-inch 
brick walls (page 279). 

When buried bombs explode, the splinter and blast effects 
vary with their depth below the surface, the type of soil, and 
the size of the bomb. As the splinter and blast effects dimin- 
ish, the underground shock effect tends to increase, and 
clods of earth, stones, pieces of concrete road, etc., may be 
flung into the air and thrown a considerable distance when- 
ever any buried bomb explodes. Under normal conditions 
of solid ground, no serious splinter or blast effects may be 
expected from the explosion of the following: a 50-kg. bomb 
buried more than 10 feet deep, a 250-kg. bomb buried more 
than 15 feet deep, or a 500-kg. bomb buried more than 20 
feet deep. In these cases, the debris is likely to be thrown 
mainly upward without spreading over a wide area. But 
where the ground contains boulders, or where bombs have 
penetrated below concrete roads, etc., large pieces of debris 
may be thrown out with a dangerous effect. Table 2 shows 
the effects of the explosion of buried bombs on houses with 
g-inch brick walls. 

Earth shock, due to the explosion of a buried bomb, may 
cause damage to the foundations of buildings and to buried 
pipelines, cables, and other utilities installed underground. 
Distances within which damage may be expected to occur 
are shown in Table 3. 

The size of craters formed when a buried bomb explodes 
varies with the depth of penetration and the nature of the 
soil, Average figures are as follows: for a 50-kg. bomb, 10 to 
15 feet in diameter; for a 250-kg. bomb, 18 to 25 feet in 
diameter; for a 500-kg. bomb, 25 to 30 feet in diameter. 
Camouflets constitute a danger as the ground above them 
may subside. Also, they are filled with poisonous gases (the 
most important of which is carbon monoxide) against which 
the service gas mask affords no protection. Cases have oc- 
curred where men digging for a supposed unexploded bomb 
have fallen into the camouflets and have been gassed. For 
this reason, men probing or working over a_ suspected 
camouflet should always wear a life line and stand on a 
plank or ladder. In case a man falls into a camouflet and is 
gassed, prompt action must be taken. Only immediate 
resuscitation will save a life. When a camouflet is suspected 
or has been verified by a bomb-disposal officer, it should be 
clearly marked and roped off until it can be filled in or 
made safe under bomb-disposal unit supervision. 


Most buried unexploded bombs may be left alone until 
bomb-disposal experts consider them to be safe. The bomb 
fuzes now in use may function at any time after the bomb 
falls until the danger period has passed. All buried unex- 
ploded bombs must be regarded as potential time bombs 
until the contrary has been proved. To avoid unnecessary 
risk to bomb-disposal personnel, disposal of a buried bomb 
should not start until the danger period is past, unless its 
prior explosion at the site would produce disastrous results. 
Unburied bombs are given a higher priority than buried 
bombs as they constitute a more dangerous condition. Their 
disposal is undertaken as soon as possible after discovery. 
It is essential that unexploded bombs be classified in the 








order of their removal for reasons of safety and because 
bomb-disposal personnel are not sufficient to dispose of 
large numbers of bombs at the same time. It is necessary to 
insure that risk to personnel treating a bomb within the 
danger period be incurred only under urgent circumstances. 
Designation of priorities is the responsibility of the bomb. 
disposal officer, although preliminary classification should 
be made at the control center prior to his arrival. Normally, 
the controller will classify “B” and “C” unexploded bombs, 
while Class A will be determined by the bomb-disposal 
officer in consultation with the commander of the citizens’ 
defense corps and the interested services. Priorities will be 
assigned on the following basis: “A”—those bombs whose 
immediate removal is essential to the war eflort—they are 
in or near important munitions plants and utilities and re- 
quire immediate disposition to prevent possible explosion; 
“B”—those bombs whose removal is urgent but less impor- 
tant than those of Class A—they are in densely populated 
residential districts and should be disposed of as soon as 
possible after the danger period to permit resumption of 
normal habits; “C”—those bombs falling in fields or open 
spaces where they may be disposed of at the convenience of 
the bomb-disposal unit or left indefinitely in a roped-off 
area. The final authority in every incident will be the bomb- 
disposal officer. 


THE police normally control the general public and are 
therefore responsible for public safety and the enforcement 
of safety precautions. As soon as the report of an unexploded 
bomb reaches the control center, the police official in charge 
there assigns policemen for duty at the site of the bomb. In 
addition to the preliminary precautions taken by the air- 
raid warden, they will set up the necessary barriers to close 
streets and roads to ordinary traffic and pedestrians. They 
also handle the evacuation of persons living or at work in 
the danger zone. The extent of areas to be evacuated varies 
under different circumstances, which are described in fol- 
lowing paragraphs. All evacuation distances should be in- 
creased by fifty per cent where wooden buildings are in- 
volved. Common sense should prevail in the application of 
evacuation rules. 

Due to the different probable effects of the detonation of 
buried or unburied unexploded bombs, different safety pre- 
cautions are necessary. Since the conditions existing at the 
location of an unexploded bomb influence the decision, only 
a highly trained agent or officer can determine the actual 
precautions required; however, to provide the maximum of 
public safety with a minimum of public inconvenience as 
soon as possible after the discovery of the bomb, the follow- 
ing safety precautions should be enforced: 

A.—When there is a buried unexploded bomb (1) All 
buildings within 50 yards of the bomb should be evacuated; 
(2) All windows and ‘doors within 1oo yards should be 
opened; (3) Wheeled traffic should not be permitted closer 
than 50 yards; (4) Pedestrians should not be permitted 
nearer than 50 yards, except the occupants of buildings not 
evacuated who can enter by screened approaches. 

B.—When there is an unburied unexploded bomb (1) 
All buildings within 1oo yards should be evacuated; (2) 
All windows and doors within 200 yards should be kept 
open; (3) Wheeled traffic should not be allowed nearer than 
150 yards; (4) Pedestrians should not be permitted nearer 
than 150 yards except the occupants of buildings not evac- 
uated, and they must enter by screened approaches. 
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Unexploded parachute mines are extremely sensitive to 
vibrations. Their blast effect may break windows up to a 
distance of 2,000 yards. Experience in England has shown 
the following evacuation distances to be effective: All build- 
ings, including industrial premises within 400 yards of the 
mine, must be evacuated; where the parachute mine is 


screened by strong steel- 


more in diameter, it is probably a 250-kg. bomb or larger. 
All traffic may pass at 5 miles an hour at distances between 
30 and 70 yards from the bomb; at more than 70 yards from 
the bomb, no speed restrictions are necessary. If any part of 
the bomb is visible, railroad passenger traffic may not pass 
within 200 yards unless it is screened. If the bomb is screened, 

passenger traffic may pass at 








5 miles an hour at not less 


Area to which dangerous than so yards from the bomb. 


debris is confined Commercial traffic may pass 


30-ft. radius from bomb at 5 miles an hour at dis- 

50-ft. radius from bomb tances between 30 and 7o 
/ 

75-ft. radius from bomb vards from the bomb 





whether it 1S screened or not; 





framed concrete buildings 

the distance may be reduced Size of Depth of 
to 300 yards. All traffic, in- bomb penetration 
cluding pedestrians, bicycles, 50-kg. 10 ft. 
and horse-drawn vehicles 250-kg. 15 ft 
must be stopped by a physi- 500-kg. 20 ft. 
cal barrier at not less than 


4oo yards from the mine, If 
the mine is screened by a 
strong building as indicated, 
this distance may also be reduced to 300 yards. This rule 
applies likewise to rail trafic and to military vehicles. 
All doors and windows within 800 yards should be kept 
wide open with proper blackout provisions in evacuated 
buildings. These restrictions should remain in force until 
the mine has been made safe. 


IT IS also vitally important that railroad traffic be hindered 
as little as possible. All unexploded bombs within one hun- 
dred yards of a railroad (including subways) will be re- 
ported by railroad officials direct to the control center or by 
wardens through the usual channels. The exact location, in- 
cluding the distance from the tracks, should be given as 
well as the diameter of the hole of entry and any other par- 
ticulars, such as the type of attack (high- or low-altitude), 
nature of soil, whether on an embankment or cut, whether 
near a bridge, etc. A bomb-disposal officer will reconnoiter 
all bombs affecting railroads as soon as possible and will 
then advise as to the precautions to be taken. 

Pending the arrival of the bomb-disposal officer, the fol- 
lowing restrictions on rail trafic should be applied. It must 
be remembered that in built-up areas, although the risk to 
the railroad may be small, the risk to important buildings or 


TABLE 4, PENETRATION AND Dancer AREA OF VARIOUS 
S1zE Bomps 


beyond 7o yards from the 
bomb, no speed restrictions 
are necessary. 

Where there is important traffic to be taken along the 
line and the bomb-disposal officer cannot make his recon 
naissance for some hours, railroad authorities may authorize 
traffic to run nearer to the bomb than laid down in the para- 
graph above, subject to the following precautions: The speed 
of trains must not exceed five miles an hour. An attempt 
should be made to screen the bomb by placing cars on the 
track nearest the bomb or by some other method, but this 
should be done only where the cars or other screening ma- 
terial can be placed not less than ten yards from the hole of 
entry. Wherever possible, the track next to that on which 
the screening cars are placed should not be used. Traffic 
should not be allowed to run under these circumstances 
until the bomb-disposal officer has been notified. 

There may be cases requiring special handling which 
differ from the general rules indicated above. For instance: 
If the bomb is within fifteen yards of the pier or abutment 
of a bridge, a tunnel, or a retaining wall, or if it endangers 
the slope of a deep cut, no train must run within thirty 
yards of any part of such structure or cut without the author- 
ity of a railroad official and then only at a speed not exceed 
ing five miles an hour, 

When a reconnaissance has been made by a bomb-disposal 
modified after con- 





houses near the railroad may be great. Railroad officials officer, the foregoing instructions may be 
should consult the control center on the application of safety sultation with railroad officials and other authorities con- 
No. of {rranged : 
Bomb Soil Weight sandbags in cones No. of f é 
Bomb Soil H ht 5s } 
50-kg. Clay 40 tons 1,601 20-ft. diameter , els g ¢ 
6 ft. high 
50-kg Sand 60 tons 2,400 24-ft. diameter 50-kg Clay or sand tons I, t. diameter 
6 ft. high 6 tt. high 
250-kg¢ Clay 125 tons 5,000 40-ft. diameter 
6 ft. high 250-kg¢ Clay or sand 90 tons ft. diameter 
500-kg 270 tons 10,800 up to 6 ft. high 
(prohibitive) 

















TABLE 5. SANDBAG ProTEcTION FROM UNEXPLODED Bomes 
Buriep Ten Feet 


precautions. Where the diameter of the hole of entry is less 
than one foot, it can be assumed that it has been caused by a 
50-kg. bomb or an antiaircraft sheil. All traffic may proceed 
normally unless the hole of entry is on the track, In this 
case, traffic should proceed at reduced speed until the track 
has been examined by a railroad official, as there is the pos- 
sibility that an underground cavity may have been formed. 
If the bomb is not visible and the hole of entry is a foot or 


Tasce 6. SANDBAG PRoTECTION FROM UNEXPLODED Bomss 
Buritep DEEPER THAN TEN FEET 


cerned. It may be necessary to impose special restrictions 
when disposal of the bomb is in progress. No railroad traffic 
should be run within 400 yards of an unexploded parachute 
mine except where the mine is screened by a strong steel- 
framed concrete building, in which case the distance may be 
reduced to 300 yards, 

Protective works to reduce bomb damage should be 
undertaken only by trained personnel. It is most important 
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that any work carried out by personnel other than bomb- 
disposal units should not hinder the ultimate disposal of 
the bomb. Delayed-action bombs may fall where their ex- 
plosion would cause great damage to military installations, 
munitions plants, important utilities, or other vital installa- 
tions. Such bombs cannot always be dealt with at once by 
bomb-disposal units, but certain prompt precautionary meas- 
ures can be taken by trained civilian personnel immediately 
after the bomb falls to minimize the damage should ex- 
plosion take place. These measures consist of: (1) Protec- 
tive trenching to minimize damage from earth shock to 
structures and utilities; (2) Packing basements with sand- 
bags to resist earth shock and prevent collapse (Protective 
sandbagging requires large numbers of sandbags; it is 
wasteful to keep many bags filled because of their tendency 
to rot, but about 3,000 bags per control center might well be 
kept ready under cover and others filled as required.); (3) 
Sandbagging walls to protect against blast and _ splinters. 

Estimating the depth of the bomb should be done only by 
trained and experienced personnel as soon as possible after 
the bomb is discovered and before the hole of entry has caved 
in. If the hole has caved in, it should be possible to determine 
whether the depth is over or under ten feet by probing with 
flexible rods. 

Table 3 (page 279) shows the distances within which 
sewers, pipe lines, cables, building foundations, and walls 
are liable to damage from explosion of a buried bomb. If a 
buried bomb is within these distances of an important vul- 
nerable object, damage caused by possible explosion can be 
minimized by digging a trench between it and the bomb 
about two feet wide and two feet deeper than the object to 
be protected and as close to it as possible without danger of 
undermining the protected object due to earth disturbances 
if and when explosion takes place. Thus, a pipe buried 4 
feet below the surface of the ground and 30 feet from a 
250-kg. bomb buried to a depth of 15 feet, would be pro- 
tected by a trench 6 feet deep dug close to the pipe between 
it and the bomb. Such trenches need only be of the minimum 
width required for excavation. Owing to the size of the 
crater made by explosion of the bomb, no protection could 
be given by a trench within 1o feet of a 50-kg. bomb, 20 
fect of a 250-kg. bomb, or 30 feet of a 500-kg. bomb. 


BASEMENT and cellars may be packed with sandbags to 
avoid damage to foundations and walls in cases where the 
bomb is so near the buildings or the foundations are so 
deep that the depth of a protective trench would be pro- 
hibitive. This method consists of packing sandbags into the 
internal space against the outer wall to support it against the 
force of the explosion. It is not possible to lay down the 
depth to which the sandbags behind the wall should extend, 
but, generally speaking, the tighter they are packed and the 
deeper the pile the more effective the results. The sand- 
bags should not extend so far as to reach an internal weight- 
carrying wall, as the latter might be damaged by thrust due 
to explosion. The method of minimizing damage to founda- 
tions, as outlined above, can be combined with the sandbag- 
abutment treatment to good advantage where conditions 
permit. 

Sandbag walls may be built to minimize damage from 
splinters, debris, and blasts where a bomb, buried or un- 
buried, is close to a building. Sandbag walls also may be 
used to isolate the effects of a bomb inside a building. The 
basic principle is that the sandbag wall must be built just 








outside the crater which will be formed if the buried bomb 
explodes. The following radii from the hole of entry for 
various size bombs are suitable for practical purposes—these 
figures make an allowance for the fact that the path of a 
bomb in earth is not usually straight: 10 feet from a 50-kg. 
bomb, 20 feet from a 250-kg. bomb, 30 feet from a 500-kg, 
bomb. 

The circumstances in which it is desirable to build a sand- 
bag wall are as follows: Bombs falling in open ground pene- 
trate at least to the depth shown in Table 4 (page 281). In 
such cases there are no serious splinter effects, and there 
should be no danger due to falling debris outside the given 
area. The local effect of blast may still be very serious, and 
the blast can be deflected upward by a sandbag wall built 
outside the crater area. 

At distances greater than those shown for foundations in 
Table 3 (page 279), little or no structural damage to build- 
ings is to be expected from a buried bomb. In the case of an 
unburied bomb, damage can be limited to windows and 
roof if a sandbag wall is provided. The following points 
should be noted in the construction of sandbag walls: 
They should invariably be 2 feet 6 inches thick at the top 
and preferably 10 feet high. 


IF BOMBS bury themselves deep enough, an explosion may 
form an underground cavity or camouflet but no crater. In 
the case of bombs buried less deep which would otherwise 
form a crater on exploding, the addition of a mound of sand 
or earth over the crater area will produce the same camouflet 
effect. The “sandbag-mound” method aims at driving the 
explosion underground, It has the effect of increasing pos- 
sible damage to utilities, foundations, and walls, but in sit- 
uations where the added earth shock can be accepted, this 
method may prove useful. It is applicable both to neutralize 
the above-ground effect of buried bombs and to mask 
splinters from “unburied” bombs. The weight of sand or 
number of filled sandbags required to neutralize entirely a 
bomb buried ten feet is shown in Table 5. 

Smaller amounts than those in Table 5 will reduce the 
damage, but less than two-thirds of the amounts shown in 
the table are not worth the labor entailed. It can be assumed 
that if the bomb falls in open ground or through a hard 
floor not exceeding six inches in thickness, the bomb will be 
ten or more feet deep. If the bomb is deeper than ten feet, 
the weight of covering required to eliminate dangerous 
splinters is shown in Table 6. 

Recent experiments show that when a shaft is excavated 
to gain access te a bomb, and the bomb explodes at the bot- 
tom of the shaft, there is appreciably less earth movement 
than if the same bomb had exploded before the excavation 
was made; furthermore, a smaller crater would result. On 
the other hand, damage by blast will probably be greater 
where a shaft has been excavated. In cases where it is vitally 
diminish earth shock and movement (e.g., 
bridges, dams, lock gates, important gas and 
and foundations) and where the effect of 


important to 
railway lines, 
water mains, 
blast would not be serious, it is advantageous to excavate 
an 8 by 4 foot shaft down to the bomb at once. 

There is no essential difference between the bomb-dis- 
posal problems of field forces and the problems of civil com- 
munities—the tactical problem varies and so the means of 
solution will vary. In both the military and civilian spheres 
“effect on the war effort” is the deciding factor in determin- 
ing the speed and procedure in handling unexploded bombs. 
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Attack on Japan 


The Use of Secondary Bases in Breaching Nippon’s Interior Lines 


Hoffman Nickerson * 


FORCE is said to be on interior lines either when it is 
A completely surrounded by its opponent or when it 
occupies a salient partially surrounded by that opponent—in 
other words when its front is convex. Strategically, both the 
European Axis and the Japanese are on interior lines in that 
the land areas which they occupy, together with the sea areas 
which they can use for surface navigation, are surrounded 
by land areas held by the United Nations and by sea areas 
in which the United Nations, on the whole, dominate the 
surface. 

The strategic disadvantage of interior lines is that a force 
partly surrounded in a salient may risk being cut off from its 
base, while a completely surrounded force is subject to block- 
ade—which is serious in proportion as the area held is not 
militarily and economically self-sufficient. On the other hand, 
a force on interior lines has compact communications, com- 
paratively easy to protect, whereas longer communications on 
exterior lines are more easily harassed. Further, on interior 
lines one can shuttle to and fro, moving on straight lines 
from one point of the front to another, while the force on 
exterior lines must go round about. Thus, interior lines may 
give an inferior force temporary and local superiority now 
here and now there. 

The maneuver on interior lines is delicate both in regard 
to space and to time. In point of space, the force on interior 
lines must have room enough to maneuver or it will be 
crushed between the converging columns of its enemy. On 
the other hand, the various sectors of the convex front must 
be near enough to each other to permit the shuttling move 
ment to be rapid. In point of time, the commander on interior 
lines must win quickly or be pinched off, 

In military history—without pausing over Frederick the 
Great whose central position helped him to survive against 
his numerous but insufficiently active opponents during the 
Seven Years’ War—the most brilliant maneuvers on interior 
lines were those of the earliest and latest campaigns of Napo 
leon. We should note, however, that the Corsican never won a 
campaign by this maneuver after his opponents had “learned 
his game,” and that his early victories were furthered by the 
possession of mobility superior to his enemies. 

In his first campaign in the spring of 1796, he took ad- 
vantage of a star-shaped set of valleys in the Ligurian Hills, 
of which the center of the star coincided with the point of 
junction between the Piedmontese and the Austrian sector of 
the Allied front opposed to him. By a short advance he 
seized this center, and by shuttling rapidly he compelled his 
enemies to retreat in divergent directions. Nevertheless, these 
divergent retreats were short, and the surrender of Piedmont 
was political rather than military. That country was already 
weary of the war and of its Austrian alliance and surrendered 
just as the Austrians, marching to its assistance against 
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Napoleon’s right flank and rear, were about to jeopardize 
the position of his exhausted army. 

Napoleon’s only decisive and purely military victories on 
interior lines were those of the later months of 1796 and 
the beginning of 1797. Throughout this period he stood, 
with the great Austrian fortress of Mantua untaken in his 
rear, against Austrian field armies coming down through 
the Alpine passes in separate columns against his front. 
Thrice, thanks in part to his better lateral communications, 
he destroyed successive Austrian armies, each time crushing 
the separate columns of his enemies before they could com- 


bine against him. 


IN the Russian campaign of 1812, the narrowness of the 
deep French salient pushed forward to Moscow helped to 
jeopardize Napoleon’s retreat. In 1813, 1814, and 1815, the 
series of Napoleon’s defeats was continued, In each case, 
although the primary cause of his failure was his undue 
demands upon French man power, nevertheless an impor 
tant secondary cause was that his opponents were beginning 
to “get on to his curves.” To 1813 we shall return in a 
moment. In 1814, interior lines permitted the Emperor to 
hold for a couple of months against superior numbers. 
Nevertheless the Allies continued to advance in spite of his 
partial victories and his maneuvers against their communi 
cations. When they took Paris, his own marshals compelled 
him to abdicate. In 1815, the Corsican thrust himself in 
between Wellington and Bliicher, and defeated but did not 
crush the latter at Ligny. Bliicher, however, retreated not 
eastward toward his own base but northward, keeping in 
touch with Wellington. Thus he and Wellington defeated 
Napoleon for the last time at Waterloo, much as the Aus 
trians and Piedmontese might have done in the spring of 
1796 had the Piedmontese not been so eager to surrender. 

Of all Napoleon’s campaigns on interior lines, that of 
1813 is the closest to present conditions because the numbers 
were larger than those involved in any other—perhaps 700,000 
under Napoleon’s command and 850,000 against him, count 
ing all troops in the theater of war. The chief reason for the 
French defeat in that year was the repeated blunders and 
consequent checks of Napoleon's detachment commanders. 
In part this was no doubt due to the defects of the Corsican’s 
ultrapersonal method of command, in contrast with the uni 
form staff training introduced by the elder Von Moltke. On 
the other hand, uniform staff training and doctrine cannot 
fully meet the difficulty because each commander of a large 
detachment must decide largely from his own personal im 
pressions, Thus we may reasonably hope that the delicacy of 
the maneuver on interior lines in regard to time and space 
may tell against our present opponents. However, Rommel’s 
mid-June operations in the restricted Libyan theater were an 
interesting example of successful maneuver on interior lines. 

Let us now consider the Japanese position. In general it is 
irregularly pear-shaped. The Kurile Islands, stretching from 
southwest to northeast toward the tip of Kamchatka, and 
also, since June roth, the Japanese-held islands in the Aleu 
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tians, are the stem. The right-hand or eastern side of the 
small lobe of the pear is formed by the home islands of 
Japan. Manchuria or Manchukuo, a dependent ally of Japan 
since 1931, and Korea, occupied by the Japanese since 1910, 
together form the left-hand or western side of the small lobe 
of the pear. Northern Manchuria, however, is partly cut off 
from Japan proper by the deep indentation or southward- 
thrusting salient of the Soviet province of maritime Siberia. 
Vladivostock is only about 500 sea miles distant by air from 
Tokyo and the main Japanese industrial centers. 

The central and the southern or lower parts of the large 
lobe of the Japanese “pear” are chiefly composed of large 
islands: the Dutch East Indies, British Borneo, and the 
Philippines. The right or eastern part of the large lobe is 
composed of small islands: the Bonins south by east from 
Japan proper; then the Ladrones and the Carolines; east of 
the Carolines the Marshalls; southeast of the Marshalls the 
Gilberts; east of New Guinea the Bismarck archipelago and 
the Solomons. The left or western part is almost entirely on 
the Asiatic mainland and is composed of the occupied terri- 
tories in central and south China: French Indo-China, Siam 
or Thailand, Maiaya and Burma, with the Andaman Islands 
southeast of Burma. 


THE distances involved are enormous, and the whole area 
takes up so large a part of the earth’s curved surface that it 
cannot be represented on a flat map without serious distor- 
tion. Neglecting the Kuriles, from the northern part of the 
northernmost Japanese island of Hokkaido or Yezo in about 
45 degrees north latitude—about that of Portland, Oreg.— 
southward to Timor in 10 degrees south latitude—about that 
of central Peru—is about 3,300 sea miles. This is approxi- 
mately the same distance as that from the northern part of 
Hudson Bay to Panama. From the eastern end of Hokkaido- 
Yezo westward to the western boundary of Manchukuo is 
about 1,200 sea miles, which is further than from Boston 
to Omaha. From the Gilbert Islands westward to the Anda- 
mans is about 4,800 sea miles—about as far as from Seattle 
to Berlin. 

Almost all the essential communications within both the 
old and the new Japanese Empires go by sea. Since the 
Japanese homeland is not economically self-sufficient, a mili- 
tary decision could be achieved against it without the neces- 
sity for invasion if only it could be blockaded closely enough. 
On the other hand, practically every essential raw material is 
found in the present Japanese Empire—except perhaps iron 
of which the Japanese have a large stock of scrap. Thus 
Japan could be blockaded in two ways: either by reducing 
her shipping tonnage below the point at which it can ade- 
quately serve her needs, or by reconquering from her at least 
some of her newly acquired territories*which are economi- 
cally necessary to her. The attrition of Japanese shipping is 
primarily a naval problem, but could, perhaps, be facilitated 
by stimulating fifth-column sabotage in the Japanese-occupied 
Chinese ports. 

The products economically necessary to Japan are as fol- 
lows: minerals, timber, rice, and other agricultural products 
from Manchuria; perhaps rice from French Indo-China and 
Siam or Thailand; rubber and tin from Malaya; rubber, tin, 
and oil from the Dutch East Indies. The rice trafic from 
Indo-China and Thailand to Japan proper is said to amount 
to sixty per cent of Japanese peace-time imports but in case 
of a shortage might be supplemented by Manchurian soy 
beans. The oil of Burma should also be mentioned, although 





that available in the Dutch East Indies, which are nearer by 
sea to Japan, probably would suffice for the Nipponese, ~ 

Although the Japanese are on interior lines with respect 
to the United Nations, nevertheless the distances covered by 
their internal communications are considerable. From Japan 
proper to Saigon is about 2,400 sea miles, from Japan to the 
nearest sources of oil in Borneo about 2,700 sea miles, and 
to Rangoon by sea nearly 4,000 miles. We may compare 
these distances with the 3,000 miles between New York and 
England. 


‘TURNING now to the glacis or approaches to the Japanese 
position, the first thing that “leaps to the eye,” as the French 
say, is the difficulty of any sort of direct attack upon the 
Japanese homeland. Even harassing attack from the air js 
not easy, because the nearest non-Japanese territory to the 
Japanese homeland is also the only neutral territory—the 
Soviet province of maritime Siberia. As we have seen, Vladi- 
vostock is only about 500 sea miles from the Tokyo- 
Yokohama-Osaka area, and the paper houses which abound 
in Japanese cities are inflammable. On the other hand, the 
political future of Soviet-Japanese relations is still uncertain, 
and Vladivostock is an exposed salient with bad communica- 
tions. By sea it is inclosed by the Japanese homeland even 
more than Germany and the Baltic countries are inclosed 
by England. The only other feasible land bases from which 
to bomb the Japanese home centers are in China. Dutch 
Harbor in the Aleutians is about 2,400 sea miles from the 
Tokyo-Yokohama area, and fog is the rule in the Aleutians. 
Honolulu is nearly 3,400 miles from Yokohama. 

Recent Japanese conduct in China suggests a desire to 
eliminate Chinese airfields from which American planes 
might bomb Japan itself. The military situation in China 
is determined by the vastness and dense population of the 
country and by the obstinacy and the comparative impotence 
of the ill-equipped Chinese. The Japanese can extend their 
occupation almost as they please; they have done so south 
of the lower Yangtze since the Doolittle raid. On the other 
hand, their occupation is patchy because of the great dis- 
tances, and it may be called fluid inasmuch as they frequently 
are opposed by guerrilla warfare—here, there, and every- 
where—which they have as yet failed to suppress. 

In China, airfields and factories for synthetic gasoline, if 
any of the latter can be set up, must be small, numerous, 
concealed, and constantly on the move. The only other 
Japanese-occupied territory in which any large part of the 
population is sympathetic to the United Nations is the 
Philippine archipelago which is today inclosed and boxed into 
the center of the large southern lobe of the Japanese “pear.” 

By contrast with the combined strategic and economic im- 
portance of Japan’s western, southwestern, and southern sec- 
tors, the small islands which constitute her east-central and 
southeastern sectors are strategically but not economically 
important. 

The approaches to the Japanese position from the main 
bases of the United Nations are difficult because of the huge 
sea distances involved and because of the geographical isola- 
tion both of Free China and of maritime Siberia. From the 
United States Pacific Coast to Australia is 6,600 sea miles, 
and from the Atlantic ports to Australia via the Cape of 
Good Hope is 9,600. By sea from Australia to England the 
distance is about 11,700 miles; from England to India is 
10,800 sea miles, and from the United States Pacific coast, 
going south of Australia, to India is nearly 13,200 miles. 
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The distance by sea direct from San Francisco to Yokohama 
is about 4,786 miles. Hawaii is 2,000 miles distant from the 
eastern Gilbert Islands; to Yokohama from Hawaii is about 
3,600 miles, and to the eastern Marshall Islands from 
Hawaii the distance is nearly 2,100 sea miles. From Dutch 
Harbor, Alaska, to Yokohama is about 2,700 sea miles. 


to the Solomon Islands—would prevent effective Japanese 
maneuver on interior lines by means of troop transports. 
This would limit the possibility of such maneuver to 

Japanese planes of appreciable range. 
The mobility of planes, together with their ability to fly 
over both land and sea, would seem to make them ideal 
instruments for a shut- 





THESE vast distances 
make it necessary to 
utilize for our main 
effort or efforts in the 
Far East secondary 
bases which, to the 
extent that they can 
furnish supplies, can 
economize shipping. 
There are only two 
such bases: India and 
Australia, of which 
India is by far the 
most important. Its PHILIPPINES 
population is no less 
than 400,000,000 as 
compared with Aus- 
tralia’s 10,000,000, Al- 
though the Australians 
have a higher standard 
of living than the 
Hindus, nevertheless 
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selves: Surabaya and 
Manila. By air, Sura- 
baya in eastern Java is 
about 2,400 sea miles 
from both the Burmese 
| front and from Rabaul 
ae in New Britain; but 
4 Surabaya is far to the 
= south—3,000 sea miles 
from the Japanese in 
dustrial centers and is 
3,600 sea miles from 
the eastern Marshall 
Islands. Manila is per- 
haps better placed, be- 
ing about 1,500 miles 
from the Japanese 
homeland, from the 
Burmese front and 
from Timor. Even 








tinent is so barren that Tue PResENT JAPANESE 
their possibilities are 
limited. Without by any means neglecting Australia, India 
can obviously furnish far more in the way of supplies. 

Although Burma is a country of bad communications, 
with much jungle and with local conditions unfavorable to 
the health of white men, nevertheless an advance into it from 
Calcutta would seem the most advantageous direction for 
the main effort of the United Nations against Japan. There 
is no necessity for forcing a landing on a hostile shore against 
opposition, although landing diversionary forces behind the 
hostile rear, as the Japanese themselves did in Malaya, might, 
of course, be useful. The Chinese could to some extent co- 
operate against the Japanese right rear. A comparatively short 
advance would retake the Burmese oil fields. If the Burma 
Road were reopened, the Chinese could be again supplied 
overland and the whole Chinese sector revitalized, Occupa- 
tion of or even pressure upon Siam and Indo-China would 
threaten the Japanese imports of rice from those countries. 
Even if Singapore were not reached, the ability to make the 
Malacca Straits difficult for Japanese surface ships would 
greatly improve the naval position in the Bay of Bengal and 
thus in the whole Indian Ocean. Obviously, Japan would 
have to fight for Burma, and, as we have seen, Rangoon is 
no less than 4,000 miles by sea from her home bases. 

Meanwhile, Australia, although less suitable than India as 
a base for the main effort by the United Nations in the Far 
East, would be a useful base for secondary and diversionary 
efforts which could be timed to prevent the Japanese from 
using their interior lines for an air variant of the Napoleonic 
shuttle maneuver, 

Clearly, the great distances involyed—2,400 sea miles by 
air trom Rangoon to Timor, 1,800 miles by air from Timor 


THEATER OF OPERATIONS 


1,500 miles, however, 
is a long radius. More- 
over, to put any large part of the Japanese bombing force in 
a central position would be taking up an ultradefensive at 
titude which would leave the United Nations’ rear areas 
largely unmolested. Finally, if the plane is well suited to 
maneuver on interior lines, wireless makes it easier than ever 
before to codrdinate concentric attacks from exterior lines. 

Contemporaneously with a main effort from India on 
Burma and in the Bay of Bengal, secondary attacks from 
Australia against Timor and northward from the Coral Sea 
east of New Guinea would put the Japanese command in a 
difficult position. They would have to guess blindly at the 
amount of force behind the advance guards making each 
secondary attack. Any grave error on their part might be the 
beginning of a series of defeats similar to those suffered by 
Napoleon’s marshals in 1813, If they were late in committing 
their bombing forces to action from their central position, 
then the United Nations might make considerable gains of 
territory without meeting appreciable Japanese air opposi- 
tion. In any case, the presence of large Japanese bombing 
forces on any sector could be promptly reported by wireless 
to the other United Nations’ sectors, so that the various 
United Nations’ commanders would know whether to be 
bold or cautious—somewhat as the Allies were in the early 
months of 1813, according to whether Napoleon was per- 


sonally present against any one of their armies. 


JAPANESE attempts to maneuver on interior lines would 
be further complicated by the fact that Burma is not the only 
vital center on the outer edge of their widely extended posi- 
tion—there is also Java. This island is one of the richest and 
most thickly populated areas of the earth’s surface, averaging 
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more than 250 persons per square mile throughout its area 
and exporting oil and rubber. Although its occupation, un- 
like that of Burma, would have to be wholly ship-borne, 
nevertheless a glance at the map shows a chain of islands 
leading to it from Port Darwin, Australia. Coming from 
Darwin, the first island is Timor, 500 miles away, but there- 
after the island stepping-stones form an almost continuous 
bridge, and Timor itself is not much more than 600 miles 
from Surabaya in eastern Java. Thus, once Timor were taken 
and held, the terrain would lend itself to an “advance by 
bounds” with each bound covered by continuous island bases 
for land-based planes and flying boats. Moreover, Timor, as 
we have seen, is the southernmost point on the lower lobe 
of the Japanese “pear,” 1,500 miles from Manila by air and 
more than 2,400 miles from the nearest Japanese home cen- 
ters. Neither strategically nor economically could the Japanese 
afford to lose Java. 

There is still a third outlying area to which the Japanese 
cannot be wholly indifferent; 7.c., the region north of the 
Coral Sea which includes the Solomon and the Bismarck 
Islands together with northeastern New Guinea, Although 
these territories are economically unimportant, they have 
strategic value. Their occupation by the Japanese siows up 
sea communication between the United States and Aus- 
tralia. Their reoccupation by the United Nations would not 
only disengage the southeastern coast of Australia where 
most of the small population of the large subcontinent is con- 
centrated; it would also disengage New Zealand. Such a 
reoccupation would also permit further operations north- 
ward and westward, and would at least make it easier to 
harass Japanese communications by surface, submarine, and 
air raids. The whole region north of the Coral Sea and 
northeast of New Guinea is strategically eccentric for the 
Japanese: from Timor, ships steering north of New Guinea 
to Rabaul or Lae must cover more than 2,000 miles, while 
by air Lae is more than 1,200 miles from Timor and more 
than 2,000 from Manila. Nevertheless, the economic unim- 
portance of the Coral Sea-Northwest New Guinea area com- 
pels us to rate it third in strategic desirability, very far below 
Burma and far below the Timor-Java chain of islands. 

A fourth sector offers itself; namely, the small islands on 
the eastern side of the large lobe of the Japanese “pear.” 
These include the Gilberts, the eastern Marshalls, Wake, and 
Marcus. All are economically valueless and strategically less 
important than the areas previously considered. On the other 
hand, they are nearer to Hawaii, our central position in the 
North Pacific, than any other Japanese-occupied territories. 
Also the wide expanse of islandless sea to the northeastward 
of them makes it possible to attack them by surprise. Ac- 
cordingly, they are appropriate objectives for “hit-and-run” 
raids by fast ships, carrier-based planes, and long-range land- 
based planes, 


IN conclusion, the Japanese interior lines are now so ex- 
tended that no shuttling maneuver in Napoleonic fashion 
seems possible except by air. Ships, and still more, ground 
forces, committed to action in any sector may be considered 
as fixed in that sector, the ships for an appreciable time, the 
ground forces for a still longer period. 

On the other hand, in amphibious warfare over a vast 
expanse of sea studded with islands, the importance of planes 
would seem even greater than in any other conceivable thea- 
ter of war. Perhaps the greatest effect of planes upon grand 
strategy accords with the immemorial principle that land- 





a 
based weapons are normally superior to ship-based weapons, 
In other words, planes, by their great range, extend far oyt 
into the sea the zone or radius within which the sea should 
normally be commanded by the possessor of the land. This, 
together with the complete dependence of planes. upon bases, 
makes the occupation of land areas enormously important, 

In connection with the Timor-Java chain of islands, we 
have already noted the possibility of an “advance by bounds,” 
each bound covered by planes after a fashion not entirely 
unlike the familiar process of an advance by bounds on the 
ground, with each bound covered by artillery in position, 
The establishment of each advanced air base would corre. 
spond with the emplacement of the forward echelon of the 
artillery in the older form of operation. 

Every time our troops succeed in establishing a new and 
tough springboard from which American planes can take 
off against the enemy they will have enormously increased 
both the range and effectiveness of those planes. This will 
be true irrespective of the flying range of the planes in ques- 
tion; for, provided the advanced bases are well defended, the 
nearer they can be pushed to the enemy’s vital areas, the 
more bomb-carrying trips our planes can make within a 
given time. 

Successful offense and defense are not separate things; 
they are Siamese twins indissolubly joined together. Man is 
a land animal whose voyages on the sea and in the air all 
start from the land and are ultimately intended to affect 
events on land. In a war of bombardment and counter- 
bombardment, the occupation and successful defense of 
ground positions is vital. 

From whatever angle one considers the position of the 
United Nations with reference to Japan, the Javanese, and 
especially the Burmese, sectors are critical. Both are bound 
to the Japanese homeland only by long overseas communi- 
cations, and Japan must fight for both. Even if we consider 
the chief momentary objective of the United Nations to be 
the support of Russia, still that support must go overseas; 
we are short of tonnage, and the chief threat to our world- 
wide sea power is the Japanese surface fleet in the Indian 
Ocean. Any considerable advance in Burma toward the 
Straits of Malacca and any advance at all from Australia 
toward Java would narrow the corridor by which Japanese 
surface ships can reach the Indian Ocean. 

In the meantime, of course, the Japanese homeland should 
be diligently harassed by planes in so far as bases may re- 
main available in China or become available in Siberia. 
Other extended Japanese positions, for instance those on the 
eastern side of the large lobe of the “pear,” should not be 
neglected; but operations against them, together with air 
harassment of Japan proper, should be rigidly considered 
secondary to action against the two critical sectors: Java and, 
above all, Burma. To demonstrate against one critical sector 
while attacking the other, especially if it were possible to 
turn the demonstration into a real attack in case of weak 
resistance, would make it difficult for the Japanese air force 
to succeed in any maneuver on its extended interior lines. 


Eprror’s Notre.—In an article in the March-April 1942 
issue of Army Orpnance, Mr. Nickerson wrote: “Offen- 
sively, sea power can blockade. It can permit us to draw upon 
the resources of countries overseas for men and materials, 
and it can increase the effectiveness of friendly armies by 
giving them mobility. By themselves, however, fleets cannot 
invade and occupy hostile countries as victorious armies can.” 
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Britain Delivers the Goods 


The Royal Ordnance Corps Solves Its War-Time Supply Problems 
Maj. W. M. P. Northcross* 


TAND on the docks at Liverpool and watch the ships 

being loaded with supplies for all parts of the world. 
Stenciled on each box and package will appear in bold 
letters the words “Britain Delivers the Goods.” This article 
is a message to all concerned in the supply of ordnance 
matériel as to how a nation at war delivers the goods in its 
time of crisis. 

British historians relate that the Royal Ordnance Corps 
dates from the time of William the Conqueror. However, 
present-day British ordnance may be said to date from the 
evacuation of Dunkerque for, after that memorable event, 
England started all over with a clean slate in so far as muni- 
tions were concerned—all procurement, manufacture, and 
issue since that time have been either from production or 
from Defense Aid shipments. Consequently, it can be truth- 
fully stated that the Royal Ordnance Corps is new and that 
all its equipment is new. With all this newness came new 
ideas which will be discussed herewith. 

The Royal Ordnance Corps is headed by the Director of 
Ordnance Stores, called DOS, who is in turn responsible to 
the Quartermaster General to the forces. The Quartermaster 
General in turn is responsible to the Ministry of Supply for 
procurement. This set-up corresponds to the U. S. Ordnance 
Department’s responsibility to the Services of Supply for 
operating directions and to reliance upon the Industrial Serv- 
ice and its procurement districts for replenishment of stocks. 
An agency called the Royal Army Service Corps, also under 
the Quartermaster General, corresponds to our Quarter- 
master Department. This agency is responsible for truck 
transportation, fuel, and food. The Ordnance Corps takes 
over all other quartermaster functions as we know them, in 
addition to the supply functions of the engineer, chemical, 
and signal departments. 

In the British Army, depots specialize in certain types of 
matériel, and these specialist depots (and their shadow 
depots) are the only sources of supply for these items. For a 
comparison, if this system were adopted in the United States, 
Rock Island Arsenal would be charged entirely with the 
procurement of tanks. Rock Island would be furnished a 
sum of money, advised of the tank program, and told to 
procure so many tanks and to be able to maintain them for a 
certain period of time. Frankford Arsenal would likewise 
direct all fire-control procurement and issue; Springfield 
Armory all small arms, etc. These depots would be specialists 
in their respective lines, and the War Department would 
look to them for absolute supply of the armed forces and for 
maintenance, All functions of field service would be trans- 
mitted to the depots themselves. 

It will be noted that the British have no industrial service 
organization. The Ministry of Supply, which performs the 
duties of procurement, is a civilian organization in its entirety. 
The Ordnance Corps specialist depot merely places an order 
with the Ministry of Supply for a stated number of major 
items, together with an appropriate amount of spare parts, 


XI Army Corps, Chicago, Ill. Major, Ordnance Department, U. S 
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all to be produced in phase. When the major items are de- 
livered, the parts are delivered. The situation of having to 
explain why certain parts are not available for issue with a 
major item is thus eliminated. 


WITH the newness of the Royal Ordnance Corps came 
newness of personnel. As in our own Army, after the forces 
began to expand from a very small number to the present- 
day size, it became necessary to increase the commissioned 
staff. This was done by going into the business field and 
recruiting executives and others doing similar work in re 
lated lines. All were started off as second lieutenants, and the 
higher positions were attained on a competitive basis, It was 
not impossible for the president of a department store to find 
one of his own clerks outdistancing him in the business of 
distribution and supply. These business-men officers do not 
take the same attitude toward their work that American 
oficers do. They work upon the task as a job to be done 
and gotten over with—the sooner the better—so that they 
can go back to their private ways of life. This is in contrast 
with the spirit found in our own Army with its keen cong- 
petition and with each and every officer tackling his job as 
though it were his life’s work. 

The morale of the British ordnance troops is high, the 
discipline is rigid, and the personnel is given strict regi- 
mental infantry training. In addition to the regular depot 
routine, a half day each week is devoted to military drill, 
The Ordnance Corps is considered to be a combat branch, 
and the personnel manning a depot could also defend it. 
The civilian employees are contributing to their utmost just 
as are the military. 

The salient features of British ordnance supply are disper- 
sion of stocks and speed of service. Main depots are supported 
by shadow depots—sixty per cent of the stock usually being 
in the main depot and twenty per cent in each of the two 
shadow depots. For reasons of safety, stores are dispersed 
also within depots themselves. Additional subdepots have 
been established for the purpose of supplying assemblies to 
command and divisional troops and to static workshops. 
These subdepots have been created at strategically placed 
points throughout the country. It is to be emphasized that 
one of the most important lessons taught by modern warfare 
of mechanized movement and air bombing is the necessity 
for proper dispersion of supplies together with great flexi- 
bility and simplification of supply procedure, the simplifica- 
tion of paper work and accounting methods, and the maxi- 
mum of operation by expeditious, simplified, “sure-fire” 


methods in the field. 


SPEED of service to the troops is looked upon in the same 
light that speed of service to a customer is looked upon in a 
first-class department store. The time of passage of a requisi- 
tion through a depot is about thirty-six hours—extremely fast 
service in spite of lack of modern bookkeeping methods such 
as are found in our own Army depots. 

When goods are received, they are accompanied by in- 
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spection notes or receiving reports. They are unpacked in 
receiving areas and checked, Bins are replenished if necessary, 
and the shipment is passed to the bulk-packing area where 
the lot is repacked in convenient issuable packages and these 
packages boxed in such quantities as may be required for 
larger shipments. As a general rule, the scale of stocks would 
be 100 parts loose in bins, a box of 10 packages in the area 
behind the bins, and in another warehouse still larger pack- 
ages of 10 of the intermediate size. When an issue voucher 
(shipping ticket) is received, it first passes to the clerks who 
note the bin location. Store selectors then take over and 
make the actual withdrawal from stocks, The material with 
voucher then is checked by clerks to make sure the correct 
item called for has been selected, from which point the item 
passes to the packers. A copy of the voucher is packed with 
the shipment for signature of the receiving unit and as a 


check list. 


IN the packing area, stores are gathered by shipment routes 
where the transportation (traffic) department takes over. 
After issue has been made, the stock record cards are posted. 
This is done manually. It is at this time that the minimum- 
balance figure is taken into consideration. If it has been 
reached, it is sent to the procurement department direct for 
such review action as is deemed expedient. Receipts are 
similarly posted on stock record cards in the same manner. 
Indents partially met (back orders) are handled by return 
of the voucher to the main office to see if it can be extracted 
on a shadow depot. If this is not possible, it is again returned 
to the storehouse where notation is recorded on dues out 
cards. Upon receipt of new shipments, action is, of course, 
taken to ship against the back order. After three months, by 
contact with the divisional Ordnance officer, the back orders 
are canceled. The division usually takes the initiative in these 
cases by requiring subordinate units to cancel after thirty 
days and reorder if necessary. In this manner, back orders 
are kept at a very low figure, 

A plans division is established in each depot. This divi- 
sion is composed of one officer and about twenty assistants 
who function as the efficiency experts of the organization. 
This group strives to obtain, by careful study and planning, 
the utmost efficiency from the personnel available, to cut 
down time lag, and utilize existing storage space to the best 
advantage. Each individual operation is studied from a time 
viewpoint, and it is known just how long each step should 
take, whether it be handling of papers or of actual matériel. 
The present objective is to arrive at a 24-hour service on any 
requisition, the time now standing at 364 hours. Charts are 
prepared for each operating unit, and a target or goal is set 
up for the unit to shoot at. The method here tends to put 
paper work and supply on a production basis in much the 
same manner employed in some large industrial plants in 
the United States where piecework methods are used to speed 
up production. Figures have been arrived at to show the 
number of clerical and operating personnel required per 
I,000-item entries in vouchers. This information is also used 
in estimating personnel requirements when new or base ord- 
nance depots are to be established. A study is now being 
made with a view to division of work for equal redistribution 
and responsibility, and to redesigning forms, etc., in order 
to effect a saving in paper of which there is a shortage. 

The British call a requisition an indent, and they are pro- 
cessed in the following manner: When an indent is received, 
it is registered, assigned a serial number, and placed on a 


$e! 


conveyor belt from which it is withdrawn by the group cop. 
cerned. The group then prepares an issue voucher (to Us, a 
shipping ticket) without regard to the availability of stocks 
This voucher is prepared in six copies, but no Preposting of 
stock records is made. The voucher then passes from depart. 
ment to department for unit location, recording, and passage 
to the issues controller. The department of unit location 
checks the present post of the unit, assigns the code number 
of the unit if it is desired not to indicate the location, and 
also assigns the truck route upon which delivery is to be 
made if the unit is within England, Scotland, or Wales. 
Great confidence is placed by this organization in the internal. 
progress section and the issues-controller section. As time 
stamps are used in each department, the internal-progress 
section, by noting the time of receipt and dispatch, can tel] 
how long the document remained in each department and 
is enabled to answer inquiries as to the status of an indent 
at any time. It is the opinion of this observer that this is an 
unnecessary bit of record keeping and that inquiries concern. 
ing the status of a voucher which is to receive complete 
action in twenty-four hours should be discouraged. 

The issues controller has under his supervision the time 
and batch control operations and, after receiving the voucher 
from the unit-location branch, arranges the flow of vouchers 
to the proper warehouse for actual issue. This flow is regu- 
lated so that an even amount of work will reach various 
groups each hour. Consideration also is given to forwarding 
indents for the same units and routes to the warehouse in 
time to catch trucks that may be leaving that day on “milk” 
rounds. The voucher passes from here (central office) to the 
warehouse concerned, where issue is made. 


THE British do their provisioning in the depots—the War 
Office merely tells the depot what is expected, and the special- 
ist depot does the rest. The British Army uses a very practical 
method of providing for replacement parts, the system being 
much the same as that which was formerly in use in our 
own Ordnance Department. A scales branch is maintained 
which makes a recommended list of spares required to serv- 
ice one hundred major items for one year. At the time of 
manufacture of a new item, fifteen per cent of the money 
value of the order is allocated for procurement of parts, and 
the above list is provided out of this allocation. For items 
which have been in use over an extended period, an estimate 
is made by the group chief concerned as to the amount of 
parts required for a period of maintenance. A procurement 
order is prepared and sent to the Ministry of Supply (manuv- 
facturing requisition). For this purpose, issue is considered 
as consumption, reliance being placed upon the division 
ordnance officers to see that no excess of spares, etc., are kept 
on hand. In preparing war estimates in time of peace, a 
factor of four is applied (one year of war is deemed to con- 
sume an amount of parts equal to four years of peace). 

The question of extended computation to arrive at a 
mathematically precise factor is considered useless, as experi- 
ence has shown that loss of ships at sea, abandonment of 
matériel—as at Dunkerque, Greece, Norway, and Crete—and 
lack of forehand knowledge of the operating theaters of war 
make it entirely impossible to forecast an exact factor. In 
this connection, it may be well to point out that the British 
do not contemplate that the 4 to 1 basis is to continue 
throughout the years of an extended war; it merely is in- 
tended as a war reserve to be in hand at the outbreak to 
cover unforeseen circumstances. Subsequent to hostilities, 
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replenishment is based upon actual demands on the base 
depot of operations which are, as the result of consumption 
and conditions, peculiar to the campaign. In other words, 
the British have found that in operating and procurement 
under actual war conditions, experience is a better guide 


than theory. 


IN addition to a periodic general review of a group with 
a view to replenishment of stock, a minimum balance figure 
is indicated on each stock record card, and, when an issue 
is made which reduces stock below this figure, a notification 
slip is sent from the warehouse where’ the stock record card 
is kept to the group chief concerned who, by collection of 
these slips and his general knowledge of the weapon, deter- 
mines whether to initiate a manufacturing requisition for the 
entire subgroup, for the single item only, or not all as the 
case may be. 

The British Army observes the same system of four 
echelons of maintenance as is practiced in our own Army. 
A scale of permissive repair schedules is prepared in booklet 
form for the four echelons. This booklet serves as a guide to 
insure that equipment is repaired in the most suitable echelon 
and in the place where the necessary spares and men are 
available to do the job. Scales of parts that should be carried 
for supply and maintenance in the various echelons are also 
available in booklet form. 

The main depots have a number of assembly or subdepots 
scattered throughout the United Kingdom at points advan- 
tageous to the troops to be served. At these points, a store of 
complete assemblies is maintained. When troops in a given 
area make a draft against one of these assemblies, the sub- 
depot immediately replaces the issued item and turns in the 


damaged assembly for repair. 


All supply depots of our own Army would do well to 
examine the results that Rock Island Arsenal has attained 
in the application of the British ideas outlined herein to its 
own problems. Due mainly to the zeal of Col. Charles A. 
Walker, Jr., and his staff, the improvements and ideas de- 
veloped by the British have been coupled with finer facilities 
to accomplish at Rock Island a better record than the depots 
operating in England, A planning division was established 
at Rock Island, personnel were recruited from a well-known 
mail-order house, and the business of bettering the British 
record was initiated. Time “targets” were established, and 
the time of processing a requisition was cut step by step from 
177 hours at the beginning to the present average of about 
14 hours. What can be done here can be done at other 
supply depots. Rock Island has given us a target of fourteen 


hours—let’s all shoot at it! 


Eprtor’s Note.—The vital question of ordnance supply is 
not being neglected in other vital parts of the British Em- 
pire. In India, for example, a focal center in the present war, 
ordnance manufacturing facilities have been greatly increased 
and modernized, As long ago as the autumn of 1940, the 
Ministry of Supply mission visiting India recommended the 
establishment of twenty new munitions projects, the cost 
to be borne by the British Government. In addition to im 
portant expansions of existing factories, these projects include 
the reconditioning of an old factory for the manufacture of 
gas masks, machine-gun tripods, and aérial bombs, and the 
establishment of several new factories for guns, shells, mortar 
projectiles, fuzes, cartridge cases, small-arms ammunition, 
and scientific instruments. All the projects have already been 
launched and are going ahead rapidly, and in some cases 


production probably will be well ahead of schedule. 
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Air Raid Defense 


The Réles of Military and Civilian Forces in Aerial Bombardment 
Col. George J. B. Fisher * 


HE Army’s first training course for civilians in the 

technique of protection against air attacks began, with 
a class of fifty students, on June 30, 1941. Now, more than 
a year later, the War Department is conducting seven of 
these schools strung from Seattle, Wash., to Gainesville, 
Fla., where it is developing leadership for the exacting, 
grueling, but indispensably important work of civilian de- 
fense. 

At these schools we are teaching patriotic men and women 
that the primary purposes of civilian protection are twofold: 
By thorough preparation in this field we can in the first 
place minimize deaths and personal injuries from air at- 
tacks, and, in the second place, we can avoid disruption of 
our productive war effort, which is what our enemies are 
desperately anxious to achieve. 

However, among men who know how crucial the stop- 
page of industry can be, the order in which these two ob- 
jectives are usually stated may well be reversed. Of course, 
under our form of government we cherish human life and 
we do all we can to preserve it. But there are times when 
production must go forward regardless. There are times 
when life lost on the production line may indeed be a small 
sacrifice for a more abundant, sweeter American life to be 
lived in years to come. So there are times when the worker 
and the manager of workers, just as much as the soldier on 
the battlefield, must be prepared to risk life and limb for the 
war effort. 

That is the spirit in which we must be prepared to face 
the problem of plant protection in those areas where we have 
concentrated so much industry that is absolutely vital to 
victory. These plants must continue to operate, air raids or 
no air raids. Of one thing we can be certain—our enemies 
will put them out of action if they possibly can. We must 
be just as resolute in our determination that these plants 
shall operate continuously until the war is won, But in keep- 
ing our shipyards humming and our refineries running and 
our cotton moving, the safety of the individual employee is 
not to be overlooked. That would be foolish indeed; for the 
skilled worker is just about the most important single item 
in industry, and the one that is most difficult to replace. 

However, in many plants we must approach the problem 
of air attack from the viewpoint that the plant must operate 
rather than from the viewpoint of saving lives. We can af- 
ford to have no cringing workers anxious to fling down their 
tools and flee for their lives at the first suspicion of the ap- 
proach of hostile aircraft. We can’t afford to have plants 
stand idle for the best part of a day while gangs are reassem 
bled and gotten back to work. And these things are uncalled 
for—unnecessary. 

The way to avoid them is to have a well-developed plan, 
thought out in all its details, according to the requirements 
of the particular plant and put into effect before the shoot- 
ing starts—a working plan so sound and so well understood 
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that every employee will have confidence in it and will fee] 
that to follow it is the best thing he could possibly do when 
the air-raid siren sounds. 


But it is the role of our military and civilian forces, wor! 
ing together for the mutual furtherance of our war effort 
and final victory that I wish to emphasize here. Military 
force betokens militant, aggressive, armed action reaching out 
and striking the enemy. Civilian force is, too, militant at 
heart; it is aggressive in spirit, but its sphere of action js 
limited to its own hearthside. Military force wins wars: 
civilian force secures against losing wars. Military force js 
dynamic; civilian force is, if | may coin a term, “dynastatic,” 
by which I mean that while civilian effort is necessarily fixed 
as to place, it is also vibrant within its circumscribed sphere, 

The components of military torce involved in the imme- 
diate protection of targets for hostile air attack include the 
Army, the Navy, the Air Force, and particularly the follow- 
ing elements of the Army Air Force: the air-raid warning 
net, the Army information center, interceptor or fighting 
aircraft, antiaircraft artillery, barrage balloons, and smoke 
installations. 

Every one realizes that there is much more to military 
combat, aérial or naval action than the mere protection of 
centers of civil population and of industrial production, Sol- 
diers and sailors and airmen all exist primarily to seek out 
the enemy and destroy him wherever he may be found, Yet 
the fact remains that in modern war the enemy is very likely 
to be found somewhere on his way to strike at cities, at air- 
plane factories, at anything the destruction ef which he 
thinks will weaken his opponent’s ability to fight. 

In considering the military protection of the industrial 
center of New Orleans, for example, the first function of our 
armed forces is obviously to strike down and immobilize 
enemy air power far beyond our own horizons. The second 
aérial attack of Hawaii was stopped in the making at Mid- 
way, 1.200 miles west. Our bombers over Germany are the 
distant defenders of the skies over Manhattan. 

But we cannot always keep invading aircraft beyond our 
own skylines, so we must seek control of the air over our 
own national territory. Control of the air means that we are 
able to intercept and fight it out with the invading bomber 
formations before they reach their targets, usually the popu- 
lous city or important industrial facility that is marked for 
destruction. But this control of the air can be, at best, only 
relatively complete. The airplane is fast; it is highly elusive; 
the space it occupies is insignificant compared with the 
space it covers and the speed with which it moves. The in- 
vading airplane must first be spotted and then intercepted 
by our own fighters in the shortest possible time. 

Therefore, as part of our military defense we first must 
have timely warning of the approach of enemy aircraft. For 
this purpose, the aircraft warning net is set up consisting of 
distant locators and, closer in, of our splendid corps of 
civilian airplane spotters, mostly volunteers, who are organ- 
ized and function directly under military control. These 
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sentries, Watching constantly day and night, flash the warn- 
‘ag of approaching danger by telephone or radio through 
filter centers to Army information centers. 

The warning net with its observers and filter centers feed- 
ing to an information center are all installations under con- 
trol of the U. S. Army Air Force. The information center, to 
which warning of approaching aircraft is flashed, now has to 
take some very quick and vitally important action. 

In the first place, it is at the information center that the 
interceptor commander learns of the location, speed, and 
direction of the approaching enemy aircraft. Based on this 
information, fighter planes are sent off instantly to engage 
the enemy as far as possible from his target. At the same 
time, other elements of the military defense are alerted. For 
example, appropriate antiaircraft artillery commanders are 
warned; barrage balloons are placed in position; when the 
attack is coming at night, full blackouts are ordered; at 
some locations smoke screens may be started. These are all 
features of military action and all function under control of 
the local Air Force commander, who is responsible for th: 
principal (or aérial) operations, and who must therefore 
control these auxiliary military operations. 


IN THE present stage of the development of aérial war- 
fare, however, it is not humanly possible for the military to 
prevent, in every instance, some elements of hostile air force 
from breaking through. We can realize to some extent why 
this is true by remembering how difficult it is to see, even 
in broad daylight, an airplane flying at an altitude of 20,000 
feet. Not only can an approaching airplane escape our vision, 
but, by shutting off its motors and gliding down from high 
altitudes, it can avoid being picked up by our most acute 
listeners. 

What military defense against aérial invasion may reason- 
ably be expected to accomplish is to make the toll of enemy 
bombers shot down so heavy as to render this form of attack 
prohibitive. The military defense can force the enemy 
bomber to fly so high and under such unfavorable circum- 
stances as to deny him accurate aim. It can force the enemy 
to abandon large-scale daylight bombing operations and re 
sort to night attacks. But the military defense can never as- 
sure, either here or abroad, that hostile aviation will not 
succeed in dropping bombs on some part of our national 
territory. 

In brief, the director of enemy bombardment selects a 
target he wishes to destroy. He marks it on a map, as he 
did Pear! Harbor, then bides his time. When he thinks 
conditions are favorable, he sends a suitable force of 
bombers toward that target. He is free to pick his target and 
his time, and he is almost certain to get his bombardment 
force well on its way before it is attacked. From then on it is 
just a question of where the bombs are going to fall; cer- 
tainly they will not be brought back. The best our fighter 
pilots can hope to do is to shoot down the loaded enemy 
bomber. The least they can do is to make the enemy un- 
load on a target less important than the one he set out to 
find. In any case, the bombs are coming down, and it’s a 
matter of chance where they will hit when they fall. 

It becomes obvious, then, that it is necessary to warn all 
cities and important industrial facilities in the path of the 
approaching aircraft of the impending danger in order that 
measures of civilian protection may be put into effect. It is 
these measures of civilian protection that round out the pic- 
ture of antibombing action—that provide the channels civil- 





ian effort uses to take its place beside military effort in 


thwarting the enemy. 

Any one who has studied closely the effectiveness of aérial 
attack against European cities in the present war must be 
struck by the fact that the curve of this effectiveness rises 
sharply at first, then levels out, and finally begins to drop 
off. What causes this drop is that measures of civilian pro 
tection, when finally perfected, counteract very materially 
the destruction of lite and property resulting from aérial 
bombardment. 

It is our good fortune in the United States that time has 
worked somewhat in our favor in this connection. We have 
plans—good plans. It is up to our civilian leaders to see that 
they work. By taking advantage of the tragic experience of 
the British in withstanding aérial assault, we should be able 
to level off the curve of attack effectiveness at the very start, 
instead of suffering severely, as the British did, before we 
work out our civilian protection measures and put them 
into effect. 

In our military defense, then, the armed forces have the 
following responsibilities: first, to use the Army, Navy, and 
Air Force to hold the enemy as far from our shores as pos 
sible and, when an aérial attack is on the way, to determine 
its direction and probable target; then to bring into action 
our own fighter planes, darken the enemy’s path, ready our 
antiaircraft defenses and antiparachute forces, and, finally, 
alert our civilian forces to the impending attack. 


LET us now consider more closely what the city or the in 
dustrial plant must do to lessen its danger. The best place 
to start consideration of civilian protection measures is at 
that point when warning of the approach of hostile aircraft 
is given by the military authorities. Active defense measures 
preceding this point are responsibilities of the Army, the 
Navy, and particularly the Army Air Corps. Once the warn 
ing is given, however, it is the properly constituted civilian 
authorities who must put into effect appropriate protective 
measures on the ground. 

The warning given at the Army information center to a 
designated representative of civilian authority is transmitted 
as a yellow, blue, or red warning message. On the yellow 
and blue messages, only those who are actively engaged as 
enrolled civilian defense workers are called to their posts so 
that in case the raid does not materialize there is no stop 
page of production or other normal activities. However, 
when the red warning signal is given, possibly eight min 
utes before the attack, the individual worker, as well as the 
man on the street, must also be warned. Then—during the 
attack and even for some time afterward—the situation calls 
for disciplined control all along the line while steps are 
taken to counteract the effects of a rain of high-explosive 
and incendiary bombs and possibly poison gas, any or all of 
which may be loosed in the course of the attack. 

In other words, when the air-raid warning is received, the 
protection plan is put into operation—a plan so complete and 
far-reaching as to cover, in some degree at least, the activ- 
ity of every inhabitant of the city and of every worker in 
its plants. For every one is either actively employed in some 
feature of the protection program or else must conform 
with the defense regulations while the attack is in progress. 
All this involves planning, organization, and training—a 
great deal of each. The more this whole problem is studied, 
the more obvious is the need for the perfection of a coérdi- 
nated, smooth-working scheme of action that can be put 
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into effect at a moment’s notice when warning is received 
of an impending attack, 

So the keystone of civilian protection is a plan: first a 
master plan or directive as developed by the state defense 
council, then suitably detailed municipal plans to meet local 
conditions, and, finally, our industrial-plant plans, coérdi- 
nated with local, county, or municipal plans. 

But the best conceived and the best executed plans for 
antibombardment protection can do no more, some may say, 
than frustrate the enemy’s effort in one particular direction. 
This is well enough, but can it be called winning the war? 
Let us examine the case. 


THIS war—any war—is to be won by crushing the will-to- 
fight of one of the warring nations. In 1940, the Germans 
had worked out a seemingly unbeatable formula for thus 
crushing the fight out of the important nations of Europe. 
The use of a powerful air force was the outstanding factor 
in this formula. By the skillfully coérdinated employment 
of air fleets and mechanized armies, the Germans conquered 
in turn Poland, Finland, Norway, Holland, Belgium, France, 
and finally chased the defeated and disarmed British Army 
from the mainland of Europe. Then only one task remained 
before the final showdown with Russia—to follow the 
broken British forces across the English Channel and oc- 
cupy the heartland of the British Empire. 

But before this could be done with certainty of success, the 
Germans rightly decided first to soften up the British by 
intensive aérial bombardment. And right here they ran into 
a reverse that marked the real 





their first serious reverse 
turning point of this war. 

The invasion of Britain never came off. Instead, the Ger- 
mans were eventually obliged to undertake what they never 
wanted to do—to attack Russia with the British still un- 
crushed. The result is now history. It will spell the ultimate 
doom of the German nation, And why did the invasion of 
Britain never come off? For two reasons, neither one of 
which can ever be overlooked: The first reason is the Royal 
Air Force; the second is the British civilian defense or- 
ganization. 

Had the immortal flyers of Britain not blunted the force 
of the German air attack, we now know that Hitler’s plan 
must have succeeded. But we can say with certainty, too, 
that without a fully developed and successfully operating 
air-raid precautions system in every British community and 
large manufacturing plant, even the Royal Air Force could 
not have saved the Empire. The two elements comple 
mented each other, as they must do in this and future wars. 
What the Royal Air Force did accomplish in the Battle of 
Britain was to force the Luftwaffe to break off daylight at- 
tacks and to limit its major bombing operations to the hours 
of darkness. But the bombs came, nevertheless, even though 
they were less accurately aimed. It still remained for the 
3ritish civilians through the whole bitter winter of 1940- 
1941 to man their air-raid stations, rescue their wounded, 
and bind up their torn cities after almost nightly raids, 

It is impossible for us who have not been through such a 
fiery ordeal to comprehend the frightful agony of spirit that 
follows such aérial bombardment. Pent-up human emotions, 
highly charged, must have outlet. Unless they are relieved, 
panic follows, and our whole vaunted civilization comes 
falling down about us and we have a repetition of what 
happened in Poland, in France, in every country where the 
civilian did not have an active part to play in the war effort. 
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In England, men and women did have this God-given 


chance to work while the bombs fell. We shall have jt in 
America. And while we work, our determination to win the 
war increases and there is no reason to worry about civilian 
morale—the breaking of which is the objective of total war. 


Our job in this war, we all know, is to drive our enemies, 
step by step, back to where they started from. This, unforty. 
nately, is a long way; it will take a long time; it will require 
the utmost concentration of our military forces on offensive 
missions. This may, and no doubt will, involve curtailment. 
for example, of interceptor aircraft available for defense of 
civilian communities. The Navy rightly refuses to be di- 
verted by providing naval escorts for every merchant vessel, 
even though some of these are unfortunately sunk. Following 
the same sound principle, the Air Force may be expected to 
refuse to provide complete aérial protection for every Amerj- 
can city and every important factory that can conceivably be 
attacked by hostile aviation. 

It is in such a circumstance that civilian protection can be 
so strong and so self-reliant as to be able to stand confidently 
on its own and function even when important elements of 
the military force are away on urgent offensive missions deep 
in the enemy’s homeland. 

Those of us who are working with civilian defense in this 
war will have, in future years, the satisfaction of looking 
back on our work efforts today as pioneering—as laying the 
foundations from which will be developed one of the essen- 
tial features of our national security for all future wars. | 
am assuming—confidently assuming—that the end of this 
war will not find us the same naive nation that made a 
fanciful peace with Germany back in 1920. I believe that 
the United States has done with wishful thinking and pious 
aspiration as preventatives of war. We shall, I hope, be 
ready to admit that more wars will come; that even bigger 
wars may threaten our future; and that the way to insure 
winning these wars is by preparing for them in advance 
rather than after they start. 

From the last war we learned, for one thing, the lesson of 
industrial mobilization. We learned that the lathe in the 
factory ranked in importance with the rifle at the front. We 
learned that the mobilization of our industrial resources was 
the indispensable prelude to the mobilization of our military 
resources. And we learned Aow to mobilize industry. For 
years after the last war, this subject was patiently studied in 
the quiet of the Army Industrial College. 

The brilliant accomplishments of the past months in 
throwing our whole manufacturing economy into war gear 
are not mere happenstance—they were planned for years 
ago. We started preparing to mobilize American industry 
about six months before we entered the World War. We 
started preparing to mobilize for civilian defense about six 
months before this war. In both cases we made mistakes, and 
in both cases we corrected most of those mistakes. In this 
war we are drawing fabulous dividends from our pioneering, 
in 1917 and 1918, in industrial mobilization. In the war fol- 
lowing the present conflict we shall most certainly profit, 
and profit greatly, from this experience in civilian defense. 

The fury of future aérial assaults will make pale by com- 
parison what happened over England in 1940. This we 
know; and we know, too, that protection will devolve on 
the same two elements we have been considering—military 
force and civilian force. Neither of these can be neglected 
in plans for the future safety of our country. 
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THE battles of the Coral Sea, Midway, and other recent 
naval actions have indicated that the aircraft carrier, rather 
than the battleship, is the “backbone of the fleet” and that, 
for the moment at least, air power rather than gun power is 
the decisive tactor 1n the war at sea. The United States had 
7 carriers in service when war was declared; 11 more were 


building; one merchantman has been converted into an air 


as a dive bomber, this plane can carry up to a ton of bombs 
against heavy enemy units afloat or ashore. 

The scout-observation (VSO-VOS) is the Navy’s general 
service two-seater plane operating from and with the ships 
of the fleet. As an observation craft it spots battleship gun 
fire, correcting range and reporting results. When attached 


to a cruiser it is used primarily as a scout, This type is a 





cralt-carrying escort with others being converted; two new 
carriers were authorized on December 17, 1941; and the 
naval authorization bill signed by the President on July 9, 
1942, sanctioned the construction of 500,000 additional tons 
of aircraft carriers, Of the 185,000 aircraft building under 
the Presidential war program scheduled to be completed in 
1943, 60,000 planes are earmarked for the Navy's Air Arm. 

The airplanes of the Navy are designed according to the 
specific functions they are to perform and the type of base 
trom which they will operate. The fighter plane (Class VF 
V indicating heavier than air) is a high-powered single 
seater whose primary mission is to gain control of enemy air 
or protect our own aircraft or surface vessels; its secondary 
mission is to attack exposed personnel with machine guns 
and light bombs. 

The torpedo-bomber (WTB) is the heaviest carrier-based 
naval aircraft. Usually carrying a crew of three, its primary 
mission is to attack large enemy vessels or shore bases with 
torpedoes or heavy bombs. It may also be used on scouting 
missions. 

The scout-bomber (VSB) is the most numerous carrier 
based type of naval airplane. When employed as a scout, it 
carries auxiliary fuel tanks in its bomb rack. When employed 
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seaplane when ship-based and operates from a catapult. 


Battleships carry three of these planes and cruisers from two 
to four. Scouting planes are the eyes of the fleet and hence 
have good range, high speed, and excellent radio equipment. 
They search out the enemy and report his whereabouts, 
strength, and disposition of forces to their base commander. 
The patrol-bomber (VPB) is the largest type airplane used 
by the Navy. The flying boat must have great range, must 
be very seaworthy, and must provide comfortable quarters 
for the crew for long periods. Its primary mission is long 
range patrol duty, and it can also be used for heavy bombing 
operations against enemy ships and shore installations. 
These types, illustrated herein from official Navy photo 
graphs, are the principal combat aircraft of our sea forces. 
(All performance figures are unofficial.) There are, in addi 
tion, a number of utility planes, mostly amphibians, which 
carry mail, supplies, and personnel to outlying bases and to 
ships at sea. Large transports also shuttle between naval air 
stations and carry troops and supplies for the Fleet Marine 
Force. The Navy's Air Arm, constantly strengthened by 
superb machines of all these types, will be a major tactor in 


regaining the freedom of the seas and preserving it forever 


for this nation and for all the free peoples of the world, 
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Navy Fighters—Flying Machine Guns 





The Grumman F4F-3 “Wildcat” fighter, above, has a gross weight of 6,100 pounds and is powered by a Pratt & Whitney 

; g §g g j 
1,200-horsepower engine which gives it a top speed of 350 miles an hour and a range of over 1,000 miles. The Vought- 
Sikorsky F4U-1 “Corsair,” below, is a long-range, high-altitude fighter which is powered with a 1,850-horse power engine. 
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Torpedo-Bombers—Aerial Heavy Artillery 





Torpedo-bombers can either drop torpedoes from a low level or bomb from high altitude. Douglas TBD-1 “Devastators” 
are shown above in formation. Below is the Navy's newest torpedo-bomber, the Grumman “Avenger” with a speed of 


about 300 miles an hour, a rarge of 1,400 miles, and a capacity of 2,000 pounds of bombs or one 21-inch aérial torpedo. 
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Scout-Bombers—Watchdogs of the Fleet 
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Scout-bombers may be used either for scouting or dive bombing. Above is the Douglas SBD-1 powered uith a Wright 
950-horse power engine giving it a speed of over 250 miles an hour and a normal range of 1,000 miles. Note the flaps for 
A- 


retarding speed when diving. The Brewster SB2A-1 “Buccaneer,” shown below, has a speed of over 300 miles an hour. 
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Scout-Observation Planes—Gunfire Spotters 


The Vought-Sitkorsky OS2U-2 “Kingfisher” observation-scout seaplane, above, is powered with a Pratt & Whitney 450 


horsepower engine and has a speed of 200 miles an hour, Note the light bomb carried underneath the ship. Below ts the 
Curtiss SO3C-1 “Seagull,” new addition to the Navy's Ar Arm, powered with a Ranger in-line 450-horsepower engine. 
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Patrol Bombers 





The Navy's flying boats are battleships of the air. The Consolidated PB2Y-2, above, powered with four 1,200-horsepower 
motors, has a wingspan of 115 feet and carries a crew of 9 and from 6 to 8 tons of bombs. The ship has a gross weight of 
60,000 pounds and 1s used for long patrols or heavy bombardment. The Consolidated PBY-5A amphibian ts shown below. 
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Battleships of the Air 
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The Martin PBM-1 “Mariner” patrol bomber, above gines, carries a7 
man crew and armament disposed in § turrets, Two 21-inch torpedoes or several tons of bombs can be slung under its 
gull wings. The Consolidated PBY-5 “Catalina” patrol bomber is shown below. This type is being used against submarines 


, powered with two Wright 1,600-horsepower engine 
g g 
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The Carrier—“Backbone of the Fleet” 





Some of the aircraft carrier “Saratoga’s” complement of 83 planes are shown above on her flight deck unfolding their wings 


and warming up their engines. Landings and take-offs from carriers are delicate operations—pilots depend implicitly on 
the judgment of the men who signal them when to land or take off. Below, a pilot gets the signal to leave the carrier, 
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Arms for Our Allies 


The Organization and Functions of the Lend-Lease Program 
Brig. Gen. Henry S. Aurand * 


HEN the British and French Governments first began 
to procure munitions in this country there was in- 
volved a problem which was finally straightened out to some 
method. 


degree by the famous ‘cash-on-the-barrel-head” 
This cash-and-carry device created a financial problem be- 
cause it became necessary for these governments to secure 
doliars to pay for their materials. Our Treasury Department 
was vitally interested. There was also a military problem. 
For many years there had been in existence in the War and 
Navy Departments a document known as the “Industrial 
Mobilization Plan” which was prepared by the Army and 
Navy Munitions Board. 

To supplement this plan, a survey of industry had been 
made. The firms which could more readily convert their 
facilities to the manufacture of various types of munitions 
had all been listed and had to some extent been informed 
of what the manufacturing problem was. It was to the in- 
terest of the military to get these firms into production of 
munitions at the earliest possible time and, so far as prac- 
ticable, to have munitions produced in this country which 
would be usable by the United States forces or readily con- 
vertible to their use. To solve this problem, there was 
appointed a clearance committee of the Army and Navy 
Munitions Board. To this committee came the foreign rep- 
resentatives who desired to place munitions contracts in this 
country. 

While the political, financial, and military problems of 
producing munitions were being solved by employing the 
method of “cash on the barrel head” and America was start- 
ing the production of munitions for foreign account, the 
emergency of Dunkerque arose. A large quantity of muni- 
tions was needed immediately to assist in the rearmament of 
Britain; some method had to be found to make available 
the World War left-overs in the hands of the United States 
Army. For many years, the Army had had authority to turn 
in old equipment to contractors in exchange for a lesser 
quantity of newer equipment, This device was known as an 
“exchange contract.” At the time of Dunkerque the device 
of the exchange contract was employed to assist extensively 
in the rearmament of Britain. 

Of course, this meant that the British Government had 
to pay in dollars the American contractors with whom the 
War Department exchanged the goods. Since these goods 
were delivered in bulk at one time, a large amount of dol- 
lars was required at once. The arrangements to secure dol- 
lars were quite difficult, and the Administration, particularly 
the Treasury Department, realized the necessity of some 
change in the “cash-on-the-barrel-head” law, At about the 
same time, the War Department completed a new computa- 
tion of requirements for modern armies of various sizes, 
ranging as high as four million men. The translation of 
these requirements into dollars gave us for the first time a 
picture of the cost of modern war. It became immediately 
obvious that if Britain were to win the war, it would be im- 
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possible by any known financial method to produce the 
necessary dollars for “cash-on-the-barrel-head” payment for 
what this country would have to produce. 


WITH the Treasury Department taking the lead, the now- 
famous H.R. 1776, familiarly known as the “Lend-Lease 
Act,” was introduced into Congress. With the passage of that 
act on March 11, 1941, the idea of the “arsenal of democ- 
racy” was properly implemented. Immediately after the pas- 
sage of the act, two things were necessary: appropriations 
and an organization to carry out the purposes of the act. 
The first Lend-Lease Appropriation Act was passed about 
three weeks after the passage of the Lend-Lease Act. It was 
a general appropriation not made to any specific Govern- 
ment department, although it was contemplated that the 
money would be spent through the War Department, the 
Navy Department, the Treasury Department, the Depart- 
ment of Agriculture, and the Maritime Commission. 

To carry out the purposes of the Lend-Lease Act, organ- 
izations were created both outside and inside the War De- 
partment. Outside the War Department an organization 
called the Division of Defense Aid Reports was created, 
primarily to handle the accounting which the act prescribed, 
to supervise the Lend-Lease activities of the various Govern- 
ment procuring agencies, and to administer the funds appro- 
priated for Lend-Lease purposes. Its personnel came largely 
from the War and Treasury Departments which had been 
most involved in the pre-Lend-Lease-Act activities. After 
some months of getting this organization into stride, the 
President decided to appoint a Lend-Lease Administrator, 
and the Division of Defense Aid Reports vanished into his 
office. 

Within the War Department, the clearance committee of 
the Army and Navy Munitions Board was now faced with a 
procurement problem for the foreign governments and very 
logically was absorbed in the Office of the Assistant Secre- 
tary of War who had cognizance of all procurement mat- 
ters for the War Department. It became known as the De- 
fense Aid Division, Office of the Assistant Secretary of War. 

Also, a Defense Aid section was organized in the require- 
ments and distribution branch of the Supply Division of the 
General Staff to consider the foreign requirements in con- 
nection with those of our expanding Army. 

After the Lend-Lease Administration had been created, 
these organizations were combined in the office of a Defense 
Aid Director. The only organizational change which has 
taken place within the War Department since that time, in 
so far as Lend-Lease is concerned, was caused by other than 
Lend-Lease considerations. The formation of the Services of 
Supply in the War Department required a new assignment 
of the Office of the Defense Aid Director. This office has 
become the International Division of the Services of Supply. 

This, briefly, is the story to December 7, 1941. While not 
nearly so badly off as the British were after Dunkerque, 
December 7th was to some extent a Dunkerque for the 
United States forces. Readily at hand awaiting shipment to 
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An AMERICAN-MapeE “Mary.anp” 
our many Lend-Lease customers were the supplies necessary 
to meet that situation. On the morning of December 8th, all 
ports were closed to the exportation of military supplies, and 
those necessary to complete the armament for our forces 
overseas and defending our coast lines were taken over by 
the United States. However, as early as December roth, 
Lend-Lease shipments of munitions had started again on 
their way to Lend-Lease countries, and by December 27th 
all restrictions had been removed. It can be said that Lend- 
Lease proved of very great value to our country in its hour 
of peril. Yet the impetus to production given by our entry 
into the war enabled us to fulfill our Lend-Lease pledges. 


WITH America in the war, it became necessary to clarify 
the basis for assignment of the production which was coming 
off the line. Several basic principles have been followed in 
making these assignments: First, there are no more “sur- 
plus stocks” available for transfer to Lend-Lease countries— 
all stocks are now required for U. S. forces; secondly, all 
supplies produced in North America, regardless of source 
of financing, are pooled for assignment purposes; thirdly, 
munitions are assigned monthly in accordance with the pro- 
duction available and the current strategical need. 

This historical résumé of Lend-Lease would not be com- 
plete without mentioning two or three of the principal char- 
acters who carried the burden of the early organization and 
development of the Lend-Lease activities. Mr. Oscar Cox 
was in the Treasury Department at the time the foreign gov- 
ernments first came to this country to procure munitions. 
The various devices for securing dollar exchange and mak- 
ing exchange contracts were largely inspired by him, He 
had much to do with the passage of the Lend-Lease Act. 

Maj. Gen. James H. Burns was executive to the Assistant 
Secretary of War at the beginning of these activities. He 
created the clearance committee of the Army and Navy Mu- 
nitions Board and the Defense Aid Division of the Office of 
the Under Secretary of War. His experience in connection 
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with the production of military items and his contacts with 
the foreign governments through the  exchange-contract 
period made him a logical candidate to be the executive of 
the Division of Defense Aid Reports. His work, coupled with 
that of Mr. Cox, formed the basis for the present Lend-Lease 
Administration. When the Munitions Assignments Board 
was created, he was named executive for that board. Since 
that time he has been mentioned in the press as a prospective 
ambassador to Russia and was also appointed Chief of Ord- 
nance by the President; but Mr. Hopkins, chairman of the 
Munitions Assignments Board, still has General Burns as 
his executive. The Army Ordnance Bulletin of June 15, 1942, 
has this to say of General Burns: 

“Because an urgent necessity exists for retaining Maj. 
Gen. James H. Burns on the Munitions Assignments Board 
of the United Nations High Command, nomination of Gen- 
eral Burns as Chief of Ordnance was withdrawn May 20. 
He will continue as executive of the Munitions Assignments 
Board at the specific request of Harry L. Hopkins, chairman 
of that board. This is the first time in history Presidential 
nomination of an Ordnance chief, confirmed by the Senate, 
has been withdrawn—in itself a great tribute to General 
3urns’ devotion to duty.” 

Historically, it is too early to place a value on the “arse- 
nal-of-democracy” idea and its implementation by the Lend- 
Lease Act. However, the historian of the future may well 
relate that to this idea and mechanism were due: First, the 
moral stimulus given the British to continue resistance after 
Dunkerque; secondly, the material help which has enabled 
those of the United Nations actively at war to continue the 
struggle; thirdly, the stimulus given to our war production 
in the days before Pearl Harbor; and fourthly, the successful 
implementation of our national policy of aligning nations 
against the Axis. It is my belief that the “arsenal-of-democ- 
racy” idea, implemented by Lend-Lease, will be considered 
by the historian of the future as one of the dominating 
factors which contributed to our victory. 
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The Soldier and the M1 Rifle 


Care and Maintenance of the Garand Semiautomatic in the Field 
Lieut. Howard L. Bagley * 


HE U. S. rifle, caliber .30, Mr, is the present standard 

service rifle of our Army. The rifle is referred to by 
most men in the service as the “M1” or the “Garand,” after 
John C. Garand, inventor, to whom credit for the develop- 
ment of the rifle is given. The need for a semiautomatic or 
automatic shoulder arm was foreseen as far back as the year 
1902, Various types of actions were tried, but none were 
equal to the standards set up for that type of weapon, Com- 
mercial manufacturers and gunsmiths were induced to de- 
velop and submit weapons for test, and a large number were 
submitted, but none were satisfactory. 

Springfield Armory introduced a number of weapons with 
varied types of actions, of which the gas-operated type 
showed the greatest possibility. A trend to change the type 
of ammunition was introduced, and the experiments con- 
tinued. At this stage, Mr. Garand presented a gas-operated 
weapon with a bore diameter of .276-inch which stood the 
tests very well. It was suggested that he try the same design 
in a caliber .30 rifle. This was done, and the new rifle easily 
passed the preliminary tests. As a result, in the latter part of 
1932 eighty of these rifles were ordered made for further 
test. These eighty rifles, handmade for the most part, were 
completed by the middle of 1933 and were turned over to 
the various service schools for prolonged tests and trials. 
The Garand stood up under these grueling tests in fine 
shape and was accepted by the various combat branches as 
suitable for the service weapon. It was adopted on January 
23, 1936, as the new standard United States service rifle for 
manufacture and issue. Some of the first eighty rifles manu- 
factured are still in service at the Ordnance School. 

The rifle has advanced through various stages since the 
original model was adopted; changes were made in the 
barrel, gas cylinder, and a number of smaller parts as the 
years passed. The causes for these changes were generally 
due to the need for a more efficient means of manufacture. 
The change in the barrel eliminated a part that was caus- 
ing some trouble both in cleaning and in accuracy. Such 
changes are commonplace in the development of any item 
of ordnance matériel. The first model is very seldom en- 
tirely satisfactory and has to be altered or parts must be re- 
designed to aid in the process of manufacture or to improve 
the operation of the weapon. A very good example of this 
is the U. S. Springfield rifle, caliber .30, M1903, which was 
considered the best of the military rifles of the world, but 
after twenty years of use it was decided to make a change in 
the design of the stock. Like circumstances will no doubt 
prevail with the Mr rifle as time passes. The soldier should 
expect these changes as the means by which the Ordnance 
Department improves his fighting equipment both in work- 
manship and performance. 

Let us now consider the rifle as it is issued to the soldier 
and weigh the problems of care, cleaning, and adjustment 
with which he is faced in the field. The rifle is the soldier’s 
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best friend in battle, and he therefore should be given all 
available information that will help him to understand and 
care for this important mechanism. 

The Mr rifle is issued to the soldier usually in the condi 
tion that it is received from the point of supply. He then is 
expected to clean and prepare his weapon for service—a 
very disheartening task for an inexperienced man. He has 
a rifle completely filled and covered with a rust-preventive 
compound, and he probably is very uncertain as to where 
or how he should start to clean it. His first step should be 
to remove the excess grease from the outside of the rifle by 
using a coarse cloth. The trigger group is then removed and 
washed in cleaning solvent to remove the excess grease from 
the parts. The group may then be completely disassembled 
and further cleaned with solvent, but care should be taken 
not to lose small pins or parts. These parts may be further 
washed in boiling water if it is deemed necessary and then 
dried. They should be given a light coat of oil by using an 
oily cloth free from lint and dirt. The group may then be 
reassembled and wiped off with an oily cloth to remove all 
traces of moisture. 


THE stock group is then removed and cleaned by wiping 
down with a cloth saturated with solvent. The stock should 
not be placed in a container of solvent as it is detrimental 
to the wood. The stock should then be wiped dry and a 
very light coat of linseed oil applied to the wood. The bar- 
rel and receiver group may be taken down next and the 
parts cleaned in the solvent. The wood hand guards should 
not be washed in the solvent but wiped clean with a cloth 
saturated with it and then dried and oiled the same as the 
stock. The remainder of the parts may be submerged in the 
solvent and cleaned, dried, and oiled. Hot water may be 
used as for the trigger group if the parts are completely 
dried and oiled afterward. The barrel, chamber, and gas 
port at the muzzle should be cleaned and checked for the 
presence of heavy grease. The bolt group should be checked 
for the presence of heavy grease around the firing pin and 
ejector. This grease should all be removed and a light coat 
of oil applied. 

After the rifle has been cleaned, oiled, and assembled, it 
should be checked by an experienced man for completeness 
and proper assembly. 

The soldier should familiarize himself with the rifle so 
that he knows the entire mechanism and the function of all 
parts. He should be able to name a majority of the parts by 
feel and to disassemble and assemble the weapon in the dark. 
His rifle is just as important to him as his mess kit, and 
he should know the rifle equally well, Since the soldier has 
to perform first-echelon maintenance on the rifle, he should 
know all the ways and means of doing this work. He will 
not be able to depend on some one else for repairs in battle. 

Proper lubrication is the first step in preventing malfunc- 
tion and breakage. All parts should be lubricated with light 
oil; overlubrication does not help the function of the weapon 
and causes dust and foreign matter to adhere to the parts. 
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Came the dawn—and a rifle still uncleaned 


Proper cleaning after firing is not always within the 
power of the soldier. He may not have the time or facilities 
to do a good job, but he should do the best he can with the 
time and equipment on 
hand, as any cleaning pos- 
sible is better than none. 
Water alone poured through 
the rifle 
out by any means is better 


barrel and dried 
than no cleaning at all. For 
example, wiping out a dirty 
mess kit with dry grass or 
leaves is better than leaving 
it dirty and finding it totally 
unusable at the next meal. 
It is the same with the rifle. 


REPLACEMENT and 
minor adjustment of certain 
parts is within the province 
of the soldier. This includes 
replacement of the extractor, 
firing pin, and such parts as 
he might replace without special tools or gages. Adjustment 
of the rear sight and tension of the spring in the sight come 
under this classification. The soldier should be cautioned 
about interchanging parts that would impair the safety of 
his weapon, He may find it necessary to use parts from the 
rifles found on the field in order to keep his own weapon in 
action, but he should be cautioned not to change the bolt as 
he thus may set up a condition very dangerous to himself. 

The soldier also should know how to render his rifle un- 
serviceable should it be in danger of falling into the hands 
of the enemy. The soldier can make his weapon unusable in 
many ways. The barrel may be bent or the gas cylinder may 
be damaged, but this may not prevent firing the weapon. 
Removal of the extractor will prevent the use of the weapon 
without considerable difficulty. About the easiest way to 
damage the rifle to prevent its further use is to separate the 
three groups and break the stock, raise the extractor, and 
drop the firing pin. This will cause the enemy considerable 
delay in placing the rifle back in service. 

Since the rifle is the soldier’s best friend in combat, he 
should treat it with the care due it. In return, the rifle will 
not fail in its performance. A great majority of the failures 





That day on maneuvers—Jammed! 
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of the Mr rifle are due to neglect or improper care, just as 
any other mechanism will break down if not properly 
cleaned and lubricated at regular intervals. Where the ¢j- 
mate is wet and the humidity is high it will be found that 
the rifle will require more lubrication and the bore will re. 
quire considerably more care to keep it in condition. The 
chamber will have to be watched for rust and roughness 
that would cause difficult extraction. Rust will appear on 
exposed parts that have been oiled, due to sweat from the 
hands, To prevent this, the rifle should be wiped clean with 
an oily cloth after use. In a dry, hot climate it will be found 
that less oil is much better for operation due to the tendency 
of dust and grit to adhere to the oil thus causing excessive 
wear and hard operation. Under these conditions, lubrica- 
tion should be applied only to those parts that act as cams 
and bearings. Although very little oil should be used jt 
should be applied more frequently. 

The soldier may find that his new rifle is very stiff and 
rough in its operation. This is true of all new weapons, as 
the camming surfaces are not perfectly smooth and the piece 
needs breaking in or wearing down until the parts become 
worn smooth and free. This may be done by hand operation 
of the piece as well as firing 
during what might be called 
The 


care and patience through 


the break-in _ period, 
this period will greatly de- 
termine the life of the rifle 
and its efficiency. 


CLEANING the bore is an 
important factor and an art 
in itself if properly done. 
The new bore as it is re- 
ceived from the manufac- 
turer is bright and shining 
and looks very clean. The 
tops of the lands have a 
finer finish than the grooves 
due to the process of manu- 
facture: the lands are a hone 
finish, the grooves a scrape 
finish and are much rougher. If the surfaces of the grooves 
were magnified it would be found that they were covered 
with minute scratches, This condition causes the rifle to be 
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much harder to clean in the first stages of its life. The clean- 
ing of the bore during this time should be watched very 
closely, care being taken that all powder residue is removed. 

The minute scratches spoken of will in time wear down to a 
smooth finish, but in so doing they change from scratches 
to very small cracks, These fine cracks will open up from 
the heat of firing, and powder fouling will be forced into 
these minute apertures from the high gas pressure in the 
bore and from the friction of succeeding rounds. As the rifle 
cools, the cracks will close down on the powder residue. 

This residue is the substance that causes the trouble in the 
bore, for the bore can be cleaned until the surface is bright 
and the cleaning patches come out unsoiled, but this residue 
in the cracks still remains to do damage and must be either 
removed or neutralized. This can be accomplished very 
easily in the field if hot water is available which will heat 
the barrel and open the minute cracks so the residue may 
be washed out. Cold water is far better than oil, as water of 
any temperature will dissolve and wash out the salt found 
in powder residue while oil will not dissolve salt but will 
only retard its action for a short time. Later, the bore will 
start to turn dark but will not show signs of powder fouling, 
and if a patch is passed 
through the bore, it will 
come out clean. These con- 
ditions indicate the presence 
of active salts in the bore 
that have not been removed 
in cleaning or have lain dor- 
mant in the bore due to the 
coating of oil. The presence 
of oil in the bore does not 
mean that rust will not ap- 
pear unless the bore has 
been properly cleaned be- 
fore oiling. The soldier 
should remember that a neg- 
lected rifle will be a poor 
friend in combat, 

Epiror’s Notre.—The M1 
rifle is a gas-operated, clip- 
fed, self-loading, shoulder 
weapon, slightly over nine pounds in weight. It fires the 
same ammunition as the U. S. rifle, caliber .30, M1go3 
(Springfield), and all standard U. S. caliber .30 machine 
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Next day—A drop in time! 


guns. The ammunition is supplied in 8-round, reversible, 
en bloc clips which are fed by hand into the magazine of 
the rifle. Upon being inserted, the clip depresses the follower, 
which, in turn, releases a 
catch, allowing the bolt to 
go forward under the action 
of a compressed _ spring, 
stripping the top cartridge 
from the clip and chamber 
ing it. When the last round 
in the clip is fired, the empty 
case is ejected; the clip also 
is thrown out, and the bolt is 
retained in the open position. 

The semiautomatic or auto- 
loading action of the rifle is 
accomplished by a mechani- 
cal arm or “robot” called the 
operating rod. This com- 
ponent takes the place of the 
human arm in operating the 
bolt, the power being ob- 
tained from the propellent 
powder gases. In the conventional bolt-action rifle, such as 
the Springfield, the bolt remains closed and locked to the 
receiver after the round is fired. To reload, it is necessary to 
grasp the bolt handle manually, raise it until the locking 
lugs of the bolt are disengaged from their locking recesses 
in the receiver, and then draw the bolt to the rear. The bolt 
next is returned to its locked position by hand. 

In the Mr rifle, this manual operation is performed auto- 
matically by the operating rod. Briefly, the cycle of operation 
is as follows: When the cartridge is fired, the bullet is 
propelled down the bore. As the rear end of the bullet 
reaches a position near the muzzle, the powder gases enter 
a chamber and impinge against a piston, driving it to the 
rear. This piston is at one end of and also an integral part 
of the operating rod. The other end of the rod contains a 
slotted cam, into which projects a cam-shaped extension of 
one of the bolt-locking lugs. In traveling to the rear, this 
slot cams the bolt-locking lug extension upward, rotating the 
bolt until the bolt-locking lugs are disengaged from their 
locking recesses in the receiver. The operating rod continues 
to the rear with the bolt which in turn extracts and ejects 
the empty case, cocks the hammer, and is then returned, 
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The Army’s New Medium Tank, M4 
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These official U. S. Army photos show the 30-ton medium tank, M4, during tests by the Armored Force Board. The new 
vehicle differs from the M3 model in that it has an all-cast instead of riveted body giving it a lower silhouette and smoother 
contours; its 75-mm., gun is mounted in the turret with 260-degree traverse; it has several machine euns but no 27-mm. gun. 
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DESIGN, PURCHASE, AND MAINTENANCE OF 
motor vehicles—both general and combat—have been cen- 
tralized under the Chief of Ordnance. Formerly the respon- 
sibility was divided, with the Quartermaster Corps super- 
vising the procurement and maintenance of general vehicles, 
such as trucks, and the Ordnance Department having author- 
ity over combat vehicles, such as tanks. The transition was 





completed on August Ist. 

An indication of the far-reaching character of the change 
can be gained from the fact that more than 30,000 Army 
personnel—12,000 military and 18,000 civilian—will be sub- 
ject to assignment to the Ordnance Department. Practically 
the entire personnel of the Motor Transport Service, military 
and civilian, both in Washington and in the field, will be 
assigned to duty in the Ordnance Department; military per- 
sonnel may apply for transfer to the Ordnance Department. 
Officers not transferred to Ordnance will be reassigned to 
Quartermaster duties when their services are no longer re- 
quired in Motor Transport activities. Several hundred thou- 
sand motor vehicles—mostly trucks of transport and general- 
service types—are involved. 

The net result of the centralization of control will be 
that (1) The research, design, development, procurement, 
storage, and distribution of motor vehicles, whether general 
or combat, will be under the Chief of Ordnance; (2) Both 





general and combat vehicles will be serviced in the same 
Ordnance repair shops and by the same mechanics, both 
here and abroad; (3) The Quartermaster Corps will now 
be able to concentrate primarily on the feeding and clothing 
of troops. 

All Motor Transport bases, Motor Transport supply depots, 
school maintenance installations, and motor-repair shops will 
be under the direction of the Ordnance Department. How- 
ever, the order provides that the arm or service particularly 
interested in special motor vehicles may have the authority 
for designing and developing them. This is also true of 
motor vehicles used as plant equipment at manufacturing 
arsenals, proving grounds, depots, and airdromes, if arrange- 
ments are made with the Chief of Ordnance. All divisional 
Quartermaster battalions, less their automotive units, will 
remain in the Quartermaster Corps, as will all Quarter- 
master services, less automotive-maintenance and depot units, 
that are now allocated to corps, armies, general headquarters 
troops, or service commands, 


>) 
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WHILE THE QUARTERMASTER CORPS HAS LOST 
its motor-vehicle responsibilities it has gained new ones: the 
Army General Depot Service has been discontinued and its 
major operations transferred to the Quartermaster General. 
The General Depot Service was established March 9, 1942, 
within the Services of Supply to operate the Army’s nation- 
wide chain of general depots and war-aid depots needed to 
store the quantities of matériel required by our troops and 
those of our allies. Under the transfer order, all functions of 
the General Depot Service except those of the Planning and 
Requirements Division are vested with the Quartermaster 
General. The Planning and Requirements Division is trans- 
ferred to the Operations Division, Headquarters, Services of 
Supply. It will have charge of the allocation of space re- 
quirements for branch depots and their locations, and, in 
addition, the supervision of general inspection of depot 
operation and administration. 

The general depots and war-aid depots are now known as 
Quartermaster depots. The current allocation of space in 
them will remain unchanged. Future applications, however, 
for new space or reassignment of space by the various supply 
services will be made to the Office of the Quartermaster 
General. 

The Quartermaster General also will be in charge of 
storage policies including installation of modern commercial 
methods of material handling and warehousing, space con- 
servation, efficient utilization of all common labor, and pur- 
chasing of necessary handling equipment to carry out the 
tasks involved. 

Each supply section of what was once the Depot Service 
will continue to run itself independently under the branch 
of the service to which it belongs. The Quartermaster Corps 
will furnish the necessary coérdination and overhead, in- 
cluding funds needed for operation. It will act as a general 
housekeeper for all the branches of the service, giving advice 
only when requested. The old war-aid depots, where Lend- 
Lease materials were stored prior to shipment abroad, will 
be administered in a similar manner. The various supply 
officers will operate directly under their particular branch of 
the service on all technical matters, assignments, transfers, 
promotions and training, and procurement, storage, and 
distribution of supplies pertaining to their particular arm. 








308 


ARMY ORDNANCE 





Vor. XXIII, No. 134 





SUBSTITUTION OF STEEL FOR BRASS IN THE 
manufacture of artillery cartridge cases—a major develop- 
ment in the field of Army ordnance—has now been per- 
fected. The program will result in the conservation of large 
amounts of copper, a principal component of brass. The 
change-over from brass to pressed steel in the composition of 
cartridge cases is part of a broad Army conservation pro- 
gram made necessary by huge war demands on critical 
materials. Concurrently with the substitution of steel for 
various more critical materials, the Army is converting steel 
components, formerly produced by forging, casting, and 
automatic screw-machine processes, to pressed steel. This 
is resulting in savings in critical machine hours, labor, and 
expense. 

The transformation of the method of making cartridge 
cases is the result of a year of experiment. On February 17, 
1942, the War Department announced that “steel cartridge 
cases for artillery shells of various sizes are being produced 
on development orders by several manufacturing firms.” 
These development orders were successful, and during the 
next few months the change-over to steel for artillery car- 
tridge cases will be made. Ordnance experts, after extensive 
tests, report that the new cases are as satisfactory as those 
made from brass. Similar experiments, in initial phases, are 
being carried on in the field of small-arms ammunition, 
with preliminary good results. Jackets for small-arms am- 
munition, formerly composed in great part of copper, are 
now being converted to clad steel. 

The problem of a change in materials used in the cartridge 
case was a difficult one because the substitute had to have 
almost the identical physical requirements of brass. When 
a gun is fired, the explosive charge expands the gun barrel 
for a fraction of a second; then the barrel contracts to its 
original size. The cartridge case holding the gunpowder also 
expands, and it, too, must return to its original size, so that 
the shell may be easily extracted. Brass has these physical 
requirements, which resulted in its universal use in case 
making. By the production of a successful steel cartridge 
case, the limits on ammunition production resulting from 
the many demands for copper have been removed. Over 
thirty manufacturers are now making the new steel cases. 
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As THE WAR PROGRESSES, MORE AND MORE IS 
the dominant réle of air power brought to the fore. In this 
issue (page 268), Maj. Gen. J. F. C. Fuller, eminent British 
soldier, states that the airplane is the “master weapon” 
because it sets the tactical pace in today’s swiftly moving 
warfare. [n this issue also (page 283) Hoffman Nickerson, 
noted military analyst, puts forth the thought-provoking 
argument that the best if not the only way to attack Japan 
is from secondary bases or by using the island chains as 
stepping-stones toward her vital areas—an operation made 
possible by modern air power. That air power is not being 
overlooked by the United States either in plan or in action 
is adequately illustrated by the following developments. 

A new Army Air Force unit, to be known as the Foreign 
Service Concentration Command, is being set up to co- 
ordinate the flying groups assigned to service overseas. The 
new command was expected to be transferred to Cincinnati 
about August rst. Brig. Gen. William O. Ryan heads the 
command assisted by Col. Harry A. Johnson, Col. Joseph G. 
Hopkins, Col. Leslie P. Holcomb, Col. J. L. Loutzenhieser, 





and Col. Malcolm S. Lawton. The new command wil] per- 
form mainly supervisory and inspection functions. 

The first glider-pilot classes soon will be graduated and 
enter advanced training at the controls of streamlined gliders, 
first in small trainers and then in troop-carrying transport 
gliders now coming off production lines. Power airplanes as 
simulated gliders in the first stage of glider training have 
proved successful, having the advantage of speeding up 
training while not tying up gliders needed for advanced 
work. Advanced glider training lasts two weeks, after which 
students are graduated as glider pilots. 

The Navy’s final official report of the damage inflicted on 
the enemy during the battle of Midway, June 3rd to June 
6th, stated that: (1) Approximately 4,800 Japanese were 
killed or drowned as compared to total U. S. personnel losses 
of g2 officers and 215 enlisted men; (2) Four Japanese air- 
craft carriers, the Kaca, Axaci, Soryu, and Hiryv, were 
sunk; (3) Three battleships were damaged by bomb and 
torpedo hits, one severely; (4) Two heavy cruisers, the 
Mocami and the Mrxuma, were sunk—three others were 
damaged, one or two severely; (5) One light cruiser was 
damaged; (6) Three destroyers were sunk and several others 
were damaged by bombs; (7) At least three transports or 
auxiliary ships were damaged, and one or more sunk; (8) An 
estimated 275 Japanese aircraft were destroyed or lost at sea 
through a lack of flight decks on which to land. U. S. losses 
included the aircraft carrier YorKTowN damaged and put 
out of action and the destroyer HAMMaANN torpedoed and 
sunk by an enemy submarine. 

The Navy also cast more light on the most mysterious front 
of the war—the Aleutian Islands. The Navy stated that the 
Japanese, since they bombed Dutch Harbor on June 3rd, 
have lost or suffered damage to at least 15 ships, including 
5 cruisers, a small aircraft carrier, 6 destroyers, a gunboat, 
and 2 transports. The Japs have lost at least seven aircraft 
and probably more, while our losses have been limited to an 
unstated number of planes and a 53-year-old pleasure boat 
that had been beached to serve as barracks at Dutch Harbor. 
Our losses in personnel were approximately 45 killed and 
49 wounded, On July 6th Army bombers dropped 56 bombs 
on enemy shore installations at Kiska, and on July rth, 
Army planes bombed a Jap cruiser in Kiska harbor. As this 
issue goes to press, the Navy reports having bombarded this 
same port from both the sea and air. 

In the Pacific area, the new 2,500-man Japanese invasion 
force landed in the Buna-Ambasi-Gona area in New Guinea 
on July 22nd was subjected to such damaging raids that it 
appears few, if any, Japanese ships were left in the vicinity 
of the invasion, according to General MacArthur’s Australian 
headquarters. Attacks were so fierce that enemy cargo vessels 
were unable to unload and were forced to withdraw north 
under protection of naval forces. Bombers, dive bombers, 
and fighters dropped 45,000 pounds of high-explosive and 
fire bombs in 5 raids on the area July 24th, setting fire to a 
5,000-ton transport, apparently laden with gasoline or fuel 
oil, starting other fires in the vicinity, and silencing one anti- 
aircraft battery. The United Nations also sank one large 
transport and one barge, inflicted severe casualties on debark- 
ing troops, and shot down an enemy float plane. Two allied 
fighters were missing. 

Maj. Gen. Lewis H. Brereton, commander of the air 
forces in the Middle East, said units of the American air 
forces during the week of July 19th “carried out seven opera- 
tions against Tobruk, Benghazi Harbor, Suda Bay and 
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Crete. Observations indicated that the operations caused 
heavy damage to enemy docks and port installations. Several 
medium- sized merchant ships were left in flames, At Ben- 
ghazi one large merchant vessel was set afire by a direct hit.” 
General Stilwell’s China headquarters stated American 
bombers have disrupted operations at the Yangtze River 
town of Kiukiang, main base of supplies for the enemy 
armies in southeastern China, sinking two Japanese vessels, 
each of from 1,000 to 2,000 tons, scoring hits on the railway 
ation, docks and warehouses, and leaving 10 fires burning 
in the target area. A U. S. Boeing Flying Fortress shot down 
four of a group of twenty-three Japanese fighters during a 
raid on Rangoon, Burma, with one U. S. gunner killed and 
four crew members wounded. 


3 


THE NINE CORPS AREAS OF THE ARMY HAVE 
“service commands.” 
2nd by Lieut. 


been reorganized and redesignated as 
The reorganization was ordered on July 
Gen. Brehon B. Somervell, Commanding General, Services 
(1) To decentralize 
further the operation of activities of the Services of Supply 


of Supply, with a twofold purpose: 
by increasing the authority of commanding generals in the 
field and by giving them proportionately increased respon 
sibility; (2) To improve and streamline the field organiza- 
tions by eliminating duplicating facilities. 

The service commands supervise the Army camps and 
posts, service the troops with supplies and equipment, induct 
the new and generally handle the administrative 
details necessary to maintaining a large Army. 


selectees, 


The administration and housekeeping of all troops in the 
respective areas is now centered in the service commands. 
Under the new plan, money will be allotted in one lump 
sum to each service command. Formerly, money was allotted 
to each of the units within a corps area by its parent unit in 
Washington. This change will result in extensive simplifica- 
tion of fiscal and accounting work. 
The reorganization of the corps areas has been under 
study since March goth, when the Army was reorganized 
into three commands—the services of Supply, the Ground 
Forces, and the Air Forces. Since that date, the corps areas 
have been under the command of the Services of Supply. 

There will be no change in the geographical boundaries, 
the new service commands covering the same territory as the 
old corps areas. The numerals used to designate the corps 
areas also will be continued, so that the First Corps Area 
known as the First Service Command. 

In effect, the 


Services of Supply in the field, each to function under the 


will now be 


reorganization creates nine autonomous 


direction of the Commanding General, Services of Supply, 
in Washington, but each a self-functioning unit responsible 
for servicing the troops of each area. 

“One 
General Somervell wrote in his July 22nd order, 


this reorganization,” 
“must be 


early and tangible result of 
the maximum utilization of existing personnel with a con- 
sequent reduction in the number of officers and civilians on 
duty at service command headquarters and _ installations. 
Within the framework of this reorganization, commanders 
of service commands are given and are expected to exercise 
in the efficient and 
It must be remembered that organiza- 


maximum initiative businesslike or- 
ganization of details. 
tion alone will not achieve the results demanded of service 


The 


best available men must be 


commands in this war. 





selected for each major job and must be given full authority 
and responsibility for its performance. Commanders must be 
ruthless in relieving men who do not produce efficient and 
prompt results. 

“Above all there must be an all-pervading and unswerving 
resolve to execute successfully the grave duties and respon 
sibilities imposed upon us by this war regardless of personal 
sacrifices and hours of work. No mere reorganization can 
accomplish this. Commanders of service commands must 
instill this resolve in each of their subordinates by personal 
example and by exercising to the utmost, with aggressive- 
ness and a bold disregard for anachronistic precedents, the 
authority delegated to them to accomplish their mission.” 

The following are the commanding generals of the respec- 
tive Service Commands: 
Commanding General Headquarters 


First Maj. Gen. Sherman Miles 
Second Maj. Gen. Thomas A. Terry 
Third Maj. Gen. Milton A. Reckord 
Fourth Maj. Gen. William Bryden 
Fifth Maj. Gen. Fred C. Wallace 
Sixth Maj. Gen. George Grunert 
Seventh Maj. Gen. Frederick E. Uhl 
Eighth Maj. Gen. Richard Donovan 
Ninth Maj. Gen. Kenyon A. Joyce 


Command 
Boston, Mass. 
Governors Island, 
Baltimore, Md. 
Atlanta, Ga. 
Columbus, Ohio 
Chicago, Ill. 
Omaha, Nebr. 
Fort Sam Houston, Tex. 
Fort Douglas, Utah 


ee 


These officers met with General Somervell in a 3-day con- 


ference at the Palmer House, Chicago, beginning July 3oth, 
to discuss details of the reorganization. 
THE ARMY AND NAVY LABOR POLICY FOR 


Government-owned, privately operated plants has finally 
been evolved after months of effort in collaboration with 
representatives of organized labor including William Green, 
president of the American Federation of Labor; Philip Mur 
ray, president of the Congress of Industrial Organizations; 
Joseph A. Padway, general counsel of the A.F.L.; Henry 
Kaiser, of the A.F.L.; Lee Pressman, general counsel of the 
C.1.0.; and Allan S. Haywood, C.I.O. organization director. 

A statement, issued by the Army and Navy, and approved 
by Mr. Green and Mr. Murray, described the employment 
of commercial contractors to operate the big Government 


owned plants as in line with a policy “fully to utilize the 
labor and management resources of the nation and to mini 
mize encroachment upon the country’s industrial structure. 


These plants embody a new and unique tripartite relation 


ship among Government, labor, and management,” the 
statement said. “Recognizing these facts, and desiring to 


preserve the greatest freedom of organization and collective 
bargaining by the employees which is compatible with the 
necessary discharge by the War and Navy Departments of 
their responsibility for maximum production and the safe 
and efficient operation of these plants, the War Department 
and the Navy Department have established . . . labor policies 
A.F.L. and the C.L.O. have agreed after assist- 
ing in their preparation.” 

The policy guarantees that no employee or person seeking 


to which the 


employment shall be discriminated against by reason of race, 
color, creed, or sex. It provides for the orderly selection of 
a bargaining agent after a majority of the estimated number 
of employees in any appropriate unit have been hired. It sets 
up procedures in establishing wage scales, handling griev 
ances, protecting plants against sabotage, and guaranteeing 
the rights of discharged employees. 
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ELECTION OF OFFICERS 


THE biennial election of officers and three national directors 
of the Association for terms beginning January 1, 1943, will be 
held by letter ballot in accordance with the Association’s con- 
stitution on Tuesday, September 1, 1942. Ballots containing the 
names of the nominees proposed by the nominating committee 
were mailed to all members July 23rd. 

The nominating committee, appointed by the president of the 
Association, pursuant to Section 20 of the By-Laws, consisted of 
Fred A. Preston, representing the Chicago Post; Clifford F. 
Hood, representing the Cleveland Post; C. Jared Ingersoll, 
representing the Philadelphia Post; Roland L. Oliver, repre- 
senting the San Francisco Post; and Thomas E. Murray, rep- 
resenting the New York Post. This committee nominated the 
following candidates to hold offices in the Army Ordnance 
Association: For president (to serve two years), Brig. Gen. 
Benedict Crowell, Cleveland, Ohio; for two vice-presidents (to 
serve two years), Col. William W. Coleman, Milwaukee, Wis., 
and Col. Frederick H. Payne, Greenfield, Mass.; for three direc- 
tors (to serve four years), Brig. Gen. Samuel McRoberts, New 
York, N. Y.; T. M. Girdler, Cleveland, Ohio, and Thomas A. 
Morgan, New York, N. Y. 


Barc. Gen. Benepict Crowe. was the Assistant Secretary of 
War and Director of Munitions during the World War. He was 
one of the founders of the Army Ordnance Association and its 
first and only president. His service has continued uninterruptedly 
since October 1, 1919. 

General Crowell received his early education at St. Paul’s 
School, Concord, N. H., and was graduated from Yale Uni- 
versity from which he also received an honorary degree in 1918. 
By profession a mining engineer, General Crowell’s first service 
to the national defense was his assistance to the General Muni- 
tions Board in 1917 in its important analysis of steel production 
in the United States. He was a member of the Kernan Board 
which, under the National Defense Act of 1916, conducted an 
investigation of the “feasibility, desirability and practicability of 
Government manufacture of arms, munitions and equipment.” 
He was commissioned a major in the Reserve Corps and placed 
in charge of the Washington office of the Panama Canal where 
he served until his resignation to accept appointment as the 
Assistant Secretary of War in November 1917. 

As Director of Munitions, General Crowell was responsible 
for the purchase of arms and equipment for our military forces. 
The record of his service is told in an official report submitted 
after the termination of the war, “America’s Munitions, 1917- 
1918,” and in the 6-volume work, “How America Went to War” 
(prepared in collaboration with Capt. Robert Forrest Wilson). 
He is the coauthor (with Charles B. Murray) of “Iron Ores of 
Lake Superior.” He was commissioned a brigadier general in the 
Ordnance Reserve in 1931. In 1939 he served as chairman of a 
special War Department board on educational orders. He has 
been president of the Central National Bank of Cleveland, Ohio, 
and at present is in the War Department service as an expert 
consultant to the Secretary of War. 


Cor. Wittiam W. CoLEMAN was a special assistant to the 
Chief of Ordnance, U. S. Army, in charge of the vast artillery- 
production program during the World War. He was com- 
missioned a colonel in the Reserve Corps. A native of Mary- 
land, Colonel Coleman was graduated from Lehigh University 
and began his metallurgical engineering practice with the Beth- 
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lehem Steel Company, later being associated with the Crucible 
Steel Company and Latrobe Steel and Coupler Company, His 
long service with the Bucyrus Company, manufacturers of ma- 
chinery, began in 1905. He became president of the company jn 
1911 and later of its successor, the Bucyrus-Erie Company of 
South Milwaukee. He is a director of the Marshall and Ilsley 
Bank, the Milwaukee Electric Light and Railway Company, 
Nordberg Manufacturing Company, the American Brake Shoe 
and Foundry Company, Oil Gear Company, and a trustee of the 
Northwestern Mutual Life Insurance Company. He has served 
as a vice-president of the Association since 1919 and as president 
of its Milwaukee Post since 1928. 


Cot. FREDERICK H, PAYNE was the Assistant Secretary of War 
in the administration of President Hoover from 1930 to 1933. 
Commissioned a major in the Ordnance Department in 1918, he 
was procurement officer of the Bridgeport Ordnance District 
and of the Bridgeport District Claims Board. In the postwar 
organization of the Bridgeport District, Colonel Payne became 
assistant chief, serving continuously from 1919 to 1930. He re- 
sumed these duties at the termination of his service as the 
Assistant Secretary of War in 1933. He was appointed chief of 
the district in July 1940. 

Colonel Payne was born in Greenfield, Mass., and received 
his education in the schools of that city. He became a state bank 
examiner in 1906. He was president of the Mechanics Trust 
Company, Boston, and later vice-president of the Federal Trust 
Company. He was successively treasurer, vice-president, presi- 
dent, and chairman of the board of the Greenfield Tap and Die 
Corporation from 1912 to 1930, during which period he was for 
a time a partner of Tucker Anthony & Company, investment 
bankers of New York and Boston. He is now president of the 
Greenfield Tap and Die Corporation. He has served as a vice- 
president of the Army Ordnance Association since 1937 when 
he succeeded the late Col. William C. Spruance. In September 
1940 he was appointed chief of the Hartford (now Springfield) 
Ordnance District. 


Barc. Gen. SAMUEL McRoserts was chief of the Procurement 
Division, Office of the Chief of Ordnance, during the World War 
prior to his service in France. He was formerly chief of the 
New York Ordnance District and is a past president of the New 
York Post of the Association. 

General McRoberts was born in Missouri and was graduated 
from Baker University, Baldwin, Kans. He completed his course 
in law at University of Michigan in 1893 and became connected 
with the legal department of Armour and Company. He later 
became an officer and director in many financial and industrial 
organizations. 

He was commissioned a major in the Ordnance Reserve Corps 
in November 1917 and directed the huge purchasing program of 
the Department as chief of its Procurement Division. In August 
1918, he was appointed a brigadier general and transferred to 
the A.E.F. He has served as a director of the Army Ordnance 
Association since 1919, 


T om Mercer GirpLer, chairman of the Association’s Committee 
on Endowment, was born on a farm in Indiana, May 19, 1877. 
He was educated in the schools of Louisville, Ky., and was 
graduated from Lehigh University with the degree of mechanical 
engineer in 1901. His first engineering position was as a civilian 
employee in the Ordnance Department at the Sandy Hook 
Proving Ground under the late Brig. Gen. John H. Rice. He 
began his commercial career with the Buffalo Forge Company 
with headquarters at London, England. A year later he joined 
the Oliver Iron & Steel Company of Pittsburgh where he re- 
mained until 1905. After two years in the service of the Colorado 
Fuel and Iron Company at Pueblo, Colo., he became general su- 
perintendent of the Atlantic Steel Company, Atlanta, Ga, He re- 
turned to Pittsburgh in 1914 to become assistant superintendent 
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panne 
of the Aliquippa Works of the Jones & Laughlin Steel Cor- 
poration. From this position he rose to the presidency of the 
company. 

When several independent steel companies in the Midwestern 
States were being consolidated into the Republic Steel Corpora- 
tion in 1929, Mr. Girdler was called to aid in its organization. 
He has been chairman of the board of Republic Steel ever since. 
From 1930 to 1937 he served also as president. 

Mr. Girdler has been chairman of the board and chief execu- 
tive officer of both Vultee Aircraft, Inc., and Consolidated Air- 
craft Corporation, two of the largest 
producers of airplanes for the fight- 
ing forces of the United States, since 
1941. He is a director of Goodyear 
Tire & Rubber Company of Akron, 
Ohio, and of the American Iron and 
Steel Institute. He is a trustee of 
Lehigh University and Case School 
of Applied Science. 

He was recently appointed to fill 
the vacancy on the board of directors 
of the Army Ordnance Association 
occasioned by the resignation of Maj. 
Gen. C. C. Williams who entered 
active duty with the Army. 


T nomas ALFRED MorGAN, a charter 
member of the Army Ordnance As- 
sociation, was born in Vance County, 
N. C., September 27, 1887. He served 
as an electrical engineer in the United 
States Navy from 1908 to 1912 and 
on the engineering staff of the Sperry 
Gyroscope Company from 1912 to 
1916. He served successively in im- 
portant administrative positions with 
that company, becoming chairman of 
the board in 1932, He has also served 
as president of the Sperry Corpora- 
tion since 1933. 

Mr. Morgan is chairman of the 
board and director of Sperry Gyro- 
scope Company, Vickers Incorporated, and Ford Instrument 
Company; director and chairman of the executive committee of 
Pan American Airways, Inc.; director of the Lehman Corpora- 
tion, Sperry Securities Corporation, Commercial National Bank 
& Trust Company, National Foreign Trade Council, Inc., and 
American Arbitration Association; governor of the Aéronautical 
Chamber of Commerce of America; a member of the executive 
committee, Aéronautical Advisory Council, Department of Com- 
merce; a member of the New York State Council of National 
Defense and of the American Society of Mechanical Engineers. 

He was appointed to fill the vacancy on the Association's 
board of directors caused by the resignation of Lieut. Col. 
LeRoy Hodges upon entering active military service. 





Lizur. Cot. L. A. Copp, Eprror or “Army OrpNnance” Is 
CaLLep To Active Duty 


L wer. Cot. L. A. Copp, editor of ARMY OrDNANCE and execu- 
tive vice-president and secretary of the Army Ordnance Asso- 
ciation, was called to active duty in the Office of the Chief of 
Ordnance and assumed his post on June 22nd, At a meeting of 
the board of trustees of the Association held on June 3rd, Brig. 
Gen. Richard H. Somers, who retired recently as chief of the 
Inspection Division of the Ordnance Industrial Service, was ap- 
pointed to succeed Colonel Codd as secretary of the Association 
and editor of ARMy OrpNANCE. Col. James L. Walsh, the maga- 
zine’s first editor and an Association director, was appointed a 
vice-president. 





Lieut. Cor. L. A, Copp 


Former editor of “Army Ordnance” now on ‘* held th Lassie £ 
; : ing he 12 st previously trom 
active duty in the Office of the Chief of Ordnance. g heid that post previously Oo 





Colonel Codd is well known to all members of the Ordnance 
fraternity and to many others engaged in industrial prepared- 
ness for national defense. He received the degrees of bachelor of 
arts and master of arts from Loyola College, Baltimore, Md., 
and the degrees of bachelor of laws and master of laws from 
Georgetown University in Washington, D. C. From 1916 to 
1917 he was instructor of chemistry at Georgetown University, 
entering the Ordnance Department as an explosives chemist in 
1917 and serving with the Department until 1923. 

In that year he joined the staff of the Army Ordnance As- 
sociation as associate editor, becoming 
managing editor and executive secre- 
tary in 1929, later being made execu- 
tive vice-president, Under his leader- 
ship the Army Ordnance Association 
rose from a membership of 1,800 to 
over 12,000, and Army OrpNANCE 
grew in pages from 64 to nearly 200. 

In his writings in ARMY ORDNANCE 
and in many speeches and lectures 
throughout the country, Colonel Codd 
expounded and upheld the Ord- 
nance cause of peace-time industrial 
preparation for national defense. His 
was one of the few voices raised in 
defense of private industry as a po- 
tential arsenal for producing the vast 
amount of armament our country 
would need in a major war. 

Colonel Codd has long been a mem- 
ber of the Ordnance Reserve Corps, 
being promoted through successive 
grades to the rank of lieutenant 
colonel, He was a Brackett Lecturer 
at Princeton University in 1937 and 
is the author of “American Industry 
and Our National Defense.” 

General Somers is not new to the 
editorship of ArRMy ORDNANCE hav- 


1922 until 1925. He was commanding 

officer of the Watervliet Arsenal 
from 1938 until July 1940 when he was transferred to Wash- 
ington, D. C., to become chief of the Technical Staff of the Ord- 
nance Department, being appointed brigadier general in October 
of that year and becoming chief of the Inspection Division. 


RocHEster Post 


Ca. Frank J. Atwoop, new chief of the Rochester Ordnance 
District, was the guest of honor at a luncheon given at the 
Hotel Statler, Buffalo, N. Y., on July 15th by members of the 
Rochester Post of the Army Ordnance Association in that area. 

In an address following the luncheon, Colonel Atwood said 
that despite criticisms of some items of our Ordnance equip- 
ment the fighting tools of the U. S. Army are the finest in the 
world. “The use of this equipment in actual combat has shown 
its superiority and worth,” Colonel Atwood said. “It will be 
only through industry and labor working together to produce 
the best obtainable that our men in combat can win this war.” 

Speaking of attempts to reduce the time necessary to accom- 
plish required results in the Ordnance program, Colonel Atwood 
said: “It is my intention that inspection by Ordnance personnel 
will be reduced wherever practicable. It is hoped that we may 
rely largely upon the inspection performed by the contractors.” 

Having served as Ordnance officer for the well-known 7th 
Mechanized Cavalry Brigade of Fort Knox, Ky., which has 
supplied the nucleus for the U, S. armored divisions, Colonel 
Atwood brings to his new position the viewpoint of a man who 
understands the striking force of modern armies. 
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Colonel Atwood was graduated from the University of 
Michigan in 1915 and was commissioned the following year in 
the Coast Artillery Corps. After overseas service, he studied at 
the Coast Artillery school for battery officers, the Ordnance 
School of Technology at M. I. T., the Army Industrial College, 
and the Army War College. Previous to his transfer to Roches- 
ter, he was in the Office of the Chief of Ordnance in Washington, 
where he headed a division of the Technical Staff. Colonel At- 
wood succeeds Col. Roy L. Bowlin as chief of the Rochester 
Ordnance Procurement District. 


ENGINEERING CounciIL ForMeEp aT Houston 


‘5 HE Houston office of the St. Louis Ordnance District held an 
“open house” on July 4th at which visiting Army officers, leaders 
of private industry, and the general public were given the oppor- 
tunity to learn the functions of the Ordnance district system. 
Following this general session, a meeting was held in the as- 
sembly room of the Houston Chamber of Commerce at which 
industrial leaders and members of their engineering staffs were 
invited for the purpose of organizing an advisory engineering 
production council, The purposes of this council are to smooth 
out production difficulties in the various manufacturing com- 
panies, alleviate bottlenecks, exchange engineering information on 
defense production, equipment, and facilities, arrange for sub- 
contracts, and, in general, to speed up war production. 

The advisory council and the meeting at which it was formed 
were sponsored by members of the Army Ordnance Association 
who are now engaged in the formation of a new local Post in 
the Houston area. 

George F. Justice of the Houston Oil Field Material Com- 
pany was elected chairman of the new advisory council. Mr. 
Justice named a 5-man steering committee composed of the fol- 
lowing: W. R. England, procurement officer of the Houston 
Suboffice of the St. Louis Ordnance District; H. W. Fletcher 
of the Hughes Tool Company; Herbert Allen of Cameron Iron 
Works; Robert Kinzbach of Kinzbach Tool Company; and 
B. T. McNeil of the McEvoy Company. 

The meeting was opened by Mr. England who explained the 
need for an engineering advisory council for the area similar to 
the councils of manufacturers that have been cooperating to 
eliminate bottlenecks and speed war production in northern and 
eastern industrial states. 

Mr. England then turned the meeting over to Maj. W. G. 
Stanton, officer in charge of the Houston office who was the 
host for the “open house.” Addressing the gathering, Major 
Stanton said: “There has been too much of that feeling that ‘we 
may lose the battles but we are going to win the war.’ This is a 
war that we can lose. And ordnance is going to win or lose the 
war for us—what we can produce and how quickly we can 
produce it. 

“War industries of the Houston area have a splendid record 
for production, but more and more production is needed, and 
one way to get it is for all to work together, In the past it has 
been the practice to guard jealously all industrial secrets. But 
times have changed now. The only competitor that we have now 
is the Axis, and your former business competitors are now your 
close associates, 

“T am hoping that out of this meeting today will come an as- 
sociation that will make for real co6peration among all who are 
engaged in war production in this area—an association that will 
serve as a clearing house for problems that come up to slow 
production in individual plants. Plants may arrange to pool their 
tools so that a tool that is not being used to full capacity by one 
plant can be loaned to another, the production of which is being 
held up for lack of a similar tool.” 

When problems arise in individual plants, the trouble-shooters 
of the advisory council will be able to pool their engineering 
experience to solve the problems quickly and get production 
under way again as soon as possible. 
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“T hope,” Major Stanton concluded, “that, while the Ordnance 
Office has taken the lead in getting this group together, the 
matter can now be taken out of our hands and he ck veloped into 
an independent organization of manufacturers, banded 
to work out their mutual problems.” 


together 


INDUsTRIALISTs TO Assist OrDNANCE TECHNICAL Drvisiox 


In line with the policy of Maj. Gen. Levin H. Campbell, Ir. 
Chief of Ordnance, of recruiting the brainpower of the nation to 
assist the Ordnance production program, a number of outstand- 
ing industrialists have been appointed to assist the Ordnance De. 
partment’s Technical Brig. Gen, G. M. 
3arnes, of the Office of the Chief of Ordnance in Washington, 
Among the outstanding men appointed are: Rudolph Furrer 
vice-president, A. O, Smith Corporation; C. L, 
president, Bausch & Lomb Optical Company ; Col. H. W. Alden, 
director of engineering, Timken-Detroit Axle Company: Fred 
M. Zeder, Chrysler 
Jewett, vice-president, American Telephone & Telegraph Com- 
pany; Dr. William D. Coolidge, vice-president and director of 
Dr. Fin Sparre, director, 


Division, headed by 


Bausch, vice- 


vice-chairman, Corporation; Dr, F. RB. 


research, General Electric Company ; 
E. I. du Pont de Nemours & Company ; 
president, Scovill Manufacturing Company ; 
sistant to the Steel 
Dr. C. F. Kettering, general manager, research laboratories. 
General Motors Corporation. 


George A, Goss, vice- 


edgar C. Bain, as- 


vice-president, U. S. Corporation; and 


SPRINGFIELD District Apvisory Boarp 


THE advisory board of the Springfield (formerly Hartford) 
Ordnance District is composed of five special civilian assistants 
who not only act as advisers to the chief of the district, but 
who have full responsibility of operations, including ammuni- 
tion, small arms, materials, production, and industrial relations, 
These advisers are Ralph K. Reynolds, Lester R. Scovill, John S, 
3egley, William F. Costello, and Edward H. 
biographies of each follow. 

Mr. Reynolds, chief of the ammunition branch of the Spring- 
field District, is now on leave of absence from the Mallory Hat 


Broadwell. Brief 


Company of Danbury, Conn., of which he is president and gen- 
eral manager. After attended Cornell 
University and was graduated in 1917 with a degree in mechan- 


regular schooling, he 


ical engineering. He attended the Officers’ Training Camp at 
Plattsburg, N. Y., and was commissioned a first lieutenant in 


France in the first World 


the Corps of Engineers; he went to 
War in command of the 301st Engineers train of the 76th Divi- 
sion. Upon his return from l*rance, he became associated with 
the Mallory Hat Company, working his way up from the factor) 
through various branches of the organization to the presidency 
of the company. 

Mr. Scovill, chief of the district's small-arms branch, for the 
past two years, until his association with the Springtield Ord- 
nance District, was with the British Purchasing Commission. 
For many years prior to that association he was prominent in 
communications service, and at one time was vice-president of 
the Postal Telegraph Company. Mr. Scovill is the recipient of a 
master of arts degree in public law from Columbia University, 
New York City. 

Mr. Begley is the deputy chief of the industrial division of 
the Springfield District. He is a practicing lawyer in Holyoke, 
Mass., his birthplace. A graduate of Boston University School 
of Law, he is well known in manufacturing and financial circles 
in New England and the East. During the first World War he 
enlisted and was commissioned as ensign in the United States 
Naval Aviation Service. 

Mr. Costello, chief of the 
branch, brings to the district long experience in the machine- 
tool industry. He is on leave of absence from the New Britain 
Machine Company, New Britain, Conn., of which he is vice- 


district’s miscellaneous-material 
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president. \t the beginning of the first World War, he enlisted 
as a private in the Aviation Section, then a part of the Signal 
Corps. He was later commissioned a second lieutenant and trans 
ferred to the Ordnance Department at Raritan Arsenal, N. J. 
At present, he holds the rank of lieutenant colonel in the Ord- 
nance Reserve. 

Mr. Broadwell, chief of the district's production service 
branch, is a graduate from industry. Starting his industrial 
career with the Fisk Rubber Company of Chicopee Falls, Mass 
(now a part of the United States Rubber Company), he served 
several years as manager of the Detroit and New York branches. 
Leaving the Fisk Company, he returned to Detroit as vice 
president in charge of sales of the Hudson Motor Car Company 
After three years’ service there he returned to the Fisk Rubber 
Company as vice-president and general manager. In 1932, he 
was appointed receiver for the Westheld Manufacturing Com 
pany, Westfield, Mass., at the request of the Chase National 
Bank of New York. He operated the company as receiver and 
sold it for the benefit of the creditors, being made president of 
the newly organized company. Later he became executive man 
ager of the Cycle Trades of America, leaving that position in 
January 1942 to become associated with the Springfield District 


NECROLOGY 


Dan tL WILLARD, chairman of the board of the Baltimore and 
Ohio Railroad and until recently its president, long a highly 
respected member of the Army Ordnance Association, died in 
Baltimore, July 6, 1942, at the age of 81. He had been seriously 
ill for about three weeks. 

Mr. Willard, a farmer’s son, was born in North Hartland, Vt., 
on January 28, 1861. He went to the district school and the 
Windsor, Vt., high school, and taught country school for two 
years, entering the Massachusetts Agricultural College in the 
autumn of 1878. Because of an eye condition he had to leave 
college the following spring, After working a few weeks on his 
father’s farm, he secured employment with the Central Vermont 
Railroad, handling the pick and shovel as a track laborer. 

After a few months he went with what is now a branch of 
the Boston & Maine system where he was a fireman and loco 
motive engineer. There followed a period of successive employ 
ment with various railroads during which he passed through 
the positions of brakeman, conductor, foreman in the mechanical 
department, trainmaster, assistant superintendent, superintendent, 
assistant general manager, assistant to the president, vice-presi 
dent and general manager, to become president of the Baltimore 
and Ohio in 1910, He held this position until May 1, 1941, the 
longest tenure of any president in the history of that company. 
He became chairman of the board of the railroad from that time 
until his death. 

Mr. Willard’s activities were by no means confined to rail- 
roading. He was made a member of the Advisory Commission 
to the Council of National Defense when that body was organ 





ized in 1916, being elected its chairman and serving as such 
throughout the World War. 

\s chairman of the subcommittee on transportation and com 
munication of the Advisory Commission, and at the request ot 
t 
organization of the Railroad Labor Board and the coérdination 


1e Council of National Defense, he was instrumental in the 


of the steam railroads for war purposes, 

He was chairman of the War Industries Board from Novem 
ber 17, 1917, until the seriousness of the transportation difficulties 
in the East compelled him to resign on January 11, 1918, to 
devote his time to the B, and O. system, During his presidency 
this railroad pioneered many innovations in rail transportation 
and service. 

He was active in many other ways in the interest of public 
well-being and civic affairs. The excellent relations! Ip he estab 
lished hetween the B. and O. system and labor was recognized 
when, in January 1931, a dinner was given in his honor attended 
by 1,600 leaders of railroad labor organizations, executives, and 
others of the railroad fraternity. Mr. Willard will be missed by 
the employees of the B. and O., who knew him as “Uncle Dan,” 
by the railroad industry of America in which he pioneered so 
many developments, and by this nation in which his memory will 


live as a leading patriot and outstanding citizen 


. 
Carr. Witniam H. Stayton, president of the Baltimore 
Steamship Company and the Baltimore Trading Company and 
for many years an enthusiastic member of the Army Ordnance 
\ssociation, died at his birthplace, Smyrna, Del., on July 12th 
at the advanced age of 81. Captain Stayton was graduated from 
the Naval Academy at Annapolis in 1881 and served in the 
Navy and Marine Corps until 1891, When he left the service he 
took up the practice of admiralty and constitutional law, having 
graduated from the Columbian (now the George Washington) 
University Law School in 1889 and having received a master's 
degree from the same institution in 1890. From 1893 to 1898 he 
served in the New York Naval Militia. At the outbreak of the 
Spanish-American War, he reéntered the Navy and commanded 
various vessels during that conflict. He organized the Associa 
tion against the Prohibition Amendment in May 1918 and worked 
energetically in this connection until that amendment was finally 
repealed in December 1933. He was also an organizer of the 
United States Navy League. 


Ni YTICE also has been received of the deaths of the following 
members of the Association: Ray Buttertield, Monticello, Calif. ; 
W. C. Hamilton, San Juan, P. R.; Albert H, Hudson, Fair 
lawn, N. J.: E. T. Hynan, Saginaw, Mich.; W. G. Keuffel, 
Hoboken, N. J.: Richard H. Lansburgh, Swarthmore, Pa.; 
Meade Patterson, Bridgeport, Conn.; C, W. Ribble, Hartford, 
Conn. To their relatives and friends, ArMy OrpDNANCE, on be 


half of the Association membership, extends condolences 
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BYERS WHITE WING 
The Original Modernized Power Pick-Up Sweeper 


. is shown here sweeping a factory aisle. Used by manufac- 
turers whose names read like the ‘Blue Book of Industry,” 
the White Wing simplifies industrial housekeeping. Both 
White Wing models use two Jumbo Jrs. 18” x 5.75 
in front and dual 16” x 4.50 Jumbo Jrs. in rear. 


See 








GENERAL INDUSTRIAL TIRES 


GET THE TOUGH JOBS 


.atHome..and in Service 


Whether the call is for round-the-clock operation 
in 8 hour shifts, as above . . . the speedy factory 
movement of vital war materials . . . heavy loads 
or fragile parts... or direct service with our armed 
forces . . . General Jumbo Jrs. are demonstrating 
today, more than ever, that they can stand 
up and perform. 

This pioneer tire-tube-wheel combination rolls 
easily anywhere ... cushions and protects the load 
—the truck—factory floors and docks. Traction is 
exceptional: spinning is practically unknown. 
Filings, chips, etc., aren’t picked up. Tire life is 
trouble-free and lives up to General's famous long 
mileage reputation. Exclusive and patented, the 
design of the Jumbo Jr. makes possible a type of 
service equalled by no other industrial pneumatic. 
Available for war orders and for certain essential 
industrial uses. 


For further information, write, 


THE GENERAL TIRE & RUBBER CO. + AKRON, OHIO 





COPYRIGHT, 1942, THE GENERAL TIRE & RUBBER CO., AKRON, OHIO 


JUMBO 
JR. 


GENERA 


INDUSTRIAL BALLOON TIRES 








ee! 

















| 
Ordnance in — J 








Tue Macuine Gun—A Perrtop or Evotution, Parr [I] 
Lizut. Cor. Carvin Gopparp 


Ler us revert once more to the worthy Dr, Gatling, his multi. 
barreled machine for conferring civilization upon backward 
peoples, and its only serious competitors at the time—the 
DeReffye mitrailleuse and its Belgian prototype, the Montigny 
Be it explained that all of these weapons, during the early years 
of their existence, had to surmount more than the usual number 
of hurdles which stand in the path of every new instrument of 
warfare. Not only was it necessary to overcome the “official 
inertia” for which the military of all nations are so generally 
berated by the genus inventor, but the inept selection of a name 
for a new weapon constituted an added and well-nigh fatal hazard. 
lo quote G, S. Hutchison: “The French gave to the new gun 
the name ‘mitrailleuse.’ Translated, the word ‘mitraile’ means 
‘grapeshot,’ and since ‘mitrailler’ is ‘to fire grapeshot,’ the 
word ‘mitrailleuse’ could properly be translated as ‘grape- 
shooter.’ Such a description may have been suitable for what 
came to be known as the mitrailleuse; but the name yet 
persists in the French Army for the machine gun as we know 
it and is entirely inappropriate as a description of the gun’s 
action. Psychologists are familiar with the results proceeding 
from the association of ideas. It is not improbable that the 
misuse of machine guns and the failure over a long period of 
years to appreciate their true role proceeded from the false as- 
sociation of a name with a weapon whose structural identity and 
mechanical capacity suggested tactical employment wholly dif- 
ferent from that to which, almost immediately following their 
adoption on a large scale, they were committed in a European 
war of the first magnitude” (“Machine Guns,” London, 1938). 

That the mitrailleur was looked upon as a grape-shooting 
cannon, rather than a weapon which belonged properly in the 
category of small arms, is amply evidenced by the numerous 
trials conducted during the late ’sixties and early ‘seventies 
in which it was pitted against artillery of various types and 
calibers. One of the earliest, if not the earliest of these, was 
held at Fort Monroe, Va., in 1866, when a Gatling of one-inch 
caliber was tested in comparison with a 24-pounder flank-de- 
fense howitzer. 


THE following letter addressed to Bvt. Maj. Gen. A. B. Dyer, 
Chief of Ordnance, and dated at Fort Monroe Arsenal, Va., 
July 14, 1866, is from the official report of the trial, as recorded 
by C. B. Norton (“Breech-Loading Small Arms,” Springfield, 
Mass., 1880) : 


“Sir: IT have the honor to state that in obedience to 
your letter of May 3lst, 1866, I have tested Gatling’s 
rifle gun, in comparison with the 24-pounder flank-defense 
howitzer, and I have also fired it with ball cartridges 
at targets. The results of the experiments are herewith 
forwarded. 

I consider it a superior arm to the 24-pounder howitzer, 
for flank defense, as from 80 to 100 buck-and-ball car- 
tridges can easily be fired from it in 1 minute, being a 
discharge of from 1,200 to 1,600 projectiles, while from 
the 24-pounder flank-defense howitzer only 4 rounds 
can be fired at the same time, giving for canister 192 
projectiles, and for case shot about 700. The moral effect 
of the Gatling gun would be very great in repelling an 
assault, as there is not a second of time for the assailants 
to advance between the discharges. 

The machinery of this gun is simple and strong, and I 



































SEPTEMBER-OCTOBER, 1942 
SSS” 


ARMY ORDNANCE 





do not think likely to get out of order. I had the oil 
rubbed off this gun, drenched it with water, and then 
exposed it for two nights and a day to the rain and 
weather, but, though it was quite rusty, it was fired 
ninety-seven times in a minute and a half. . . . 

In my opinion this arm could be used to advantage in 
the military service, as a flank-defense gun, and, mounted 
on a field carriage, to defend a bridge, causeway, or ford. 
The size of the bore might be increased to advantage, 
which would allow the buck-and-ball cartridges to contain 
a greater number of, and larger-sized, balls. 

Respectfully your obedient servant, 
T. C. Bay Lor 
Captain of Ordnance and Brevet Colonel, 
U.S.A., Commanding. 


SoME of the passages in the above letter deserve comment 
or explanation. Thus the “buck-and-ball” cartridge was well 
known to the military of the day, having seen several decades 

















Fic. 7. Gattinc Gun CARTRIDGES 


Top: 11-inch “buck-and-ball.” Center: cal. .65 solid ball. 
Bottom: 1-inch solid ball. (Why no primer cups appear in top 
and bottom illustrations is not known.) 


of use during the first half of the nineteenth century as a multi- 
ball load for short-range work in the single-shot muzzle- 
loading infantry piece of caliber .69—the standard bore for that 
weapon up to 1842 (cf. E. S. Farrow, “Military Encyclopedia,” 
New York, 1885). It consisted of a single round ball of bore 
diameter, backed by three buckshot.* The observation that “there 
is not a second of time for the assailants to advance between 
the discharges” awakens us to the realization that there was a 
time, and that not so long removed, when it was possible for an 
assault group to do considerable damage during the period re- 
quired for reloading the “great guns” of a fortification. 

The Fort Monroe trials, added to others which had gone 
before, evidently satisfied the Ordnance Department of the 
U. S. Army that Gatling’s gun was worthy of adoption, in 
limited numbers at least, as an order for 100 pieces, 50 of one- 
inch caliber and 50 of rifle caliber (.50-inch), was placed on 
August 24, 1866. These were made at the Colt Armory in Hart- 
ford, Conn., and delivered during the year following. 

In 1868, the U. S. Navy conducted extensive trials of the 
Gatling at its Washington (D. C.) Navy Yard. The board con- 
vened to supervise these rendered, on May 30, 1868, a favorable 


*The buck-and-ball cartridges used in the one-inch Gatling during the 
tests contained fifteen buckshot behind a heavy cylindro-ogival slug of 
bore dian eter ( Fig 7). 
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King-Seeley Corporation is active- 
ly engaged in producing material 
for the three major services— 


Army, Navy and Air Corps. 


This expression of confidence in 
our ability to do the job is accepted 
with a full appreciation of the re- 


sponsibility which it places upon us. 


We hereby pledge ourselves to an 
“All-Out” effort—to the end that 
our Armed Forces may be fully 
equipped to attain their ultimate 
goal of Victory. 


KING «SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 
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report, from which the following is extracted: “The board is 
of the opinion that, as an auxiliary arm for special service, to pe 
used from topgallant, forecastle, poop deck, and tops of vessels 
of war... it has no known superior” (C, B. Norton, supra) 

There were, however, even at this time, certain farsighted 
individuals who could foresee the machine gun 
many rifles in the front 
fighting men for other duties. They began to call for competitive 


as supplanting 
lines—releasing an equal number of 
tests between these weapons and groups of riflemen. At one such, 
held at Karlsruhe, Baden, in August 1869, a caliber .50 Gatling 
was fired, at a range of 800 yards, in competition with 1% 
infantrymen armed with the needle gun. The result was a com- 
plete victory for the American invention which placed 216 out 
of 246, or 88 per cent, of its missiles on the target, as against 
196 out of 721, or 27 per cent, for the footsoldiers. The follow- 
ing year, elaborate trials were conducted in England. In these. 
the Montigny and Gatling machine guns were tested exhaustively 
against the fire of the finest field artillery and infantry rifles then 
available. A voluminous report on these experiments was sub- 
mitted as of October 28, 1870. Portions of this read as follows: 

“Up to a very recent period, the opinions of the majority of 
the great military powers were decidedly adverse to the intro- 
duction of these weapons (i.c., machine guns) for service in the 
field, and the early experiments carried on in this country ap- 
peared also to justify their condemnation. The Prussians, who 
within the last eighteen months had instituted a searching jn- 
quiry into the merits of these machine guns, came to the con- 
clusion that the very narrow sphere within which their effect 
was restricted did not at all compensate for the personnel and 
material required in serving them. 

“The French, however, appear to have taken a different view 
and have adopted the mitrailleuse in comparatively large num- 
bers. Judging from the accounts received from time to time 
through the public press of the effects produced by mitrailleuse 
fire during the present war, the committee are disposed to think 
that practical experience has led the Prussians to attach much 
importance to the value of the machine guns... . 

“Of the tvvo systems of machine guns which have been under 
consideration of the committee, the Gatling has been proved to 
be far superior, and the committee can only account for the 
preference expressed by Major Fosbery for the Montigny in his 
report of the 2d September, 1868, by the supposition that he 
had not personally a trial of the Gatling in its present perfected 
condition. The results of the present enquiry have fully satisfied 
the committee of the expediency of introducing a certain propor- 
tion of these machine guns to act as auxiliaries to other arms of 
the service, and of the several designs which have been sub- 
mitted for their consideration, including those which have been 
under trial, they are persuaded that the Gatling gun is the best 
adapted to meet all military requirements” (C. B. Norton, supra). 

Tests which caused the committee to reach the conclusion just 
expressed included those in the following table (Range, 300 
yards; firing against time—2 minutes allowed) : 


Total weight of 


Weapon ammunition fired Hits 
Small Gatling (cal. .42) 53 Ibs. 369 
12-pounder breechloading field gun 

(Armstrong) 121% Ibs. 268 
9-pounder (Indian Service) bronze 

muzzle-loading field gun 107 Ibs. 208 
Montigny mitrailleuse 25 Ibs. 171 
Six Martini-Henry breechloading rifles 15 Ibs. 74 
Six breechloading Snider rifles 8 Ibs. 63 


Similar results were recorded at 400, 600, and 800 yards. At 
longer ranges, Gatlings of larger caliber were employed—a 
“medium” gun of 0.65-inch bore, and a “large” of 1-inch. These 
were tested at from 1,400 to 2,070 yards against field pieces of 
the same types as had figured in the 300-yard trial with equally 
favorable results for the Gatlings. (To be continued.) 











134 


rd is 
to be 
SSels 
ra). 
hted 
iting 
T of 
itive 
such, 
tling 
10) 
‘om- 
out 
inst 
low - 
le€se, 
vely 
then 
sub- 
WS: 
y of 
tro- 
the 
ap- 
who 
in- 
‘on- 
fect 
and 


iew 
m- 
ime 
use 
ink 


uch 


der 

to 
the 
his 
he 
ted 
ied 
or- 

of 
ib- 
en 
est 
as 
ast 
00 








SEpTEMBER-( JCTOBER, 1942 


ARMY ORDNANCE 317 





—_—_ 


— 








Professional Digest 

















Dustproork TRAVELING Covers FOR ARTILLERY 


Harvey L. WILLIAMS 


THE high-speed cross-country movement of field artillery 
and antiaircraft gun mounts has given rise to many new 
problems which must be solved by the Ordnance Department 
or by engineers of the important group of industrial concerns 
who are contributing to war production as Ordnance contractors. 
It is quite natural that first attention should go to the mechanism 


Aa 


Dustproor Cover FOR THE 40-MM. ANTIAIRCRAFT GUN 


of the mounts themselves, but as finished guns of various types 
and calibers are delivered for service tests, another problem ap 
pears. This is the protection of each mount by a traveling cover 
so that it may complete long marches through dust, sleet and 
mud, and arrive at its destination in condition to go into im 
mediate action, . 

With the development of dive bombing and the blitz type of 
highly mobile warfare, there has been general recognition of the 
necessity for a high degree of mobility in field artillery and 
antiaircraft guns, The tactical advantages of high mobility may 
be greatly diminished unless thorough protection is afforded to 
working mechanisms to keep them in a clean, immediately use 
ful condition. In addition, the covers which afford such protec- 
tion must be designed to be put in place or removed as rapidly 
and as easily as possible, either in daylight or under adverse 
nighttime conditions when the use of lights may be impossible. 

\s has often been the case in the past, the Ordnance Depart 
ment found assistance with this new problem from an industrial 
company which has undertaken a research and engineering pro- 
gram specifically aimed at finding the best answer. It is in 
teresting that this codperation came from a company which 
had devoted itself exclusively to the manufacture of a consumer 
product prior to the initiation of the war production program. 

During the year following the President’s announcement of 
the defense program, this company developed a new form of 
zipper tooth, dog-legged in shape. In a size equivalent to that 
used in military clothing and heavy civilian garments, this type 
of zipper proved to be a superior product in durability under 
breakdown tests and in ease of operation of the slider along the 
zipper. Following this successful development, and anticipating 
an eventual curtailment of civilian zipper production, the com 
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SPEED SMALL- 
LOT PRESSING 


DLKC2 HydrOlLic 
KNEE-TYPE PRESS OFFERS 
RAPID TOOL-CHANGING - - - 
HANDLES WIDE RANGE OF 
PRESSING OPERATIONS 


The ease with which you can retool this 
DLKC2 HydrOlILic press for one job after 
another is just the first thing you'll like about 
it. Its smooth, flexible oil hydraulic power, 
speed and control give you a new “whip” on 
production efficiency. The modern cut of its 
space-saving, projection-free, rounded frame 
clears the way for fast, accurate, safe opera- 
tion. And the DLKC2 takes to production- 
line pressing jobs equally well. This versa- 
tile press is built in 5 and 15 ion capacities, 
with manual or electric control (or both). 
Maximum stroke is 18 inches; maximum day- 





= light opening, 46 inches. Write for full details. 
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Write today for complete new DATA 
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The Denison Engineering Company, 1172 
Dublin Road, Columbus, Ohio. 
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(Above) FUNCTION AND OPERATION of 
controls explained in detail with En- 
graving Lamicoid panels to minimize 
misunderstandings and mistakes. 


(Above) SWITCHES AND CONTROLS 
clearly identified with clean-cut 
lettering and calibrations routed into 
sheets of Engraving Lamicoid. 


RS re 


(Above) EXTRA LEGIBILITY obtained 
with rear illumination showing 
through the translucent back of 
these engraved instrument dials. 


(Below) UNUSUAL VISIBILITY obtained 
by flashing instrument readings on 
a sheet of Translucent Lamicoid. 
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for clear, permanent 
identification 
of controls 
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SUPPLANTS METAL 
FOR EQUIPMENT PANELS 


IDENTIFYING CONTROL 
PANELS’, switches, junction 
boxes and other units of equip- 
ment subject to human control 
is complicated from the pre 
duction standpoint by the tac¢ 
that frequently no two signs 
are alike. 

Many manufacturers, how- 
ever, have found an ideal 
solution both for their prod- 
ucts and their plants. As 
shown in the _ illustrations, 
Engraving Lamicoid (lami- 
nated plastic sheet material) 
is used. Letters are routed 
through the black surface, 
exposing the white opaque 
core. Identification panels and 
dials are permanent, easily 
fabricated and extremely 
legible. Original lustre is 
retained simply by wiping 
with a damp cloth. 

More than 25,000 of these at- 
tractive signs were installed 
last year by one company at 
a lower cost than would be 
possible by any other com- 
parable method. 


MICA INSULATOR 
COMPANY 


200 Varick St., New York; 600 W. 
Van Buren S:., Chicago; 1276 W. 
Third St., Cleveland. Representa- 
tives in principal industrial centers. 
LAMICOID is available in 
several forms, such as: 


ENGRAVING, “sandwich” 


type sheet described above. 


TRANSLUCENT, for rear 


illumination. 


GRAPHIC, in which print- 
ing and designs are perma- 
nently incorporated. 
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pany extended its efforts to prepare for usefulness in the War 
production program by producing two large zippers, each of 
which is larger and more rugged than any zipper heretofore 
available in the civilian market. The largest of these, known as 
the chevron No. 10C jumbo slide fastener, has teeth of approxi- 
mately eight times the weight of those used in heavy Civilian 
garment zippers prior to the defense program. A correspond- 
ingly heavy tape is used. It is this jumbo zipper which has 
played a large part in the improvement of the protection rep. 
dered to field artillery and antiaircraft mounts by traveling 
covers. The ease and simplicity of operation of this zipper made 
possible the design of protective covers which may be removed 
or installed with great speed. 


In the course of these efforts to improve traveling covers 





One-Prece Over-ALL Cover FOR THE 155-MM. Howitzer 


for artillery, several principles of a basic nature have been 
developed. Prior to the perfection of the jumbo zipper, there 
existed no continuous closure rugged and strong enough for such 
service. The conventional closure was made by a variety of 
fastenings, each of which secured the opening at intermittent 
points. Included were snap fasteners, snap hooks and rings, 
straps and buckles, lacings, etc. Each of these produced a closure 
secured at individual points several inches apart. 

Covers containing closures of this intermittent character were 
generally loose-fitting. Observations in the field indicate that the 
effect of towing equipment protected by such covers at cur- 
rently prevailing speeds results in a flapping action which ap- 
pears to be a partial alternate deflation and inflation of the cover. 
Each time a cover swells out under the action of air currents, 
dust-laden air enters the cover through the openings between 
the points secured by the fasteners. When, in its flapping action, 
the cover next collapses, air is expelled from the same openings, 
but a portion of the dust carried inside the cover remains 
trapped there. Some observations indicate that when small field- 
artillery pieces are towed through heavy dust, more dust col- 
lects on pieces protected by covers loosely fitted and closed with 
intermittent fastenings than collects on uncovered mounts. 

Application of the jumbo zipper to such covers has provided 
a continuous closure eliminating the openings between fasteners 
and providing a substantially dustproof joining of two fabric 
edges. In addition, it has been found possible and desirable to 
tailor protective covers more closely when the jumbo zipper is 
used. 

A further advantage is the ability to produce easily applied 
l-piece covers where formerly 2-piece covers were necessary for 
convenience in application and removal. Typical examples are 
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the traveling covers for the 75-mm. howitzer, 105-mm, howitzer, 
and 155-mm. howitzer, in which the major closure extends from 
the muzzle downward and under the barrel of the gun, This de- 
sign permits a solid breech end and eliminates the closure which 
was formerly customary, extending from one side of the mount 
upward, over the barrel and downward to the bottom. 


DURING the past eight months, extensive field tests and 
trials of the jumbo zipper have been made at the Aberdeen 
Proving Ground and by the Armored Force Board at Fort 
Knox, Ky., in a wide variety of applications. Covers so equipped 
have been sprayed with water in subfreezing weather until the 
zipper has been liberally coated with ice. Zipper-equipped covers 
have been subjected to road tests in heavy mud and dust. Similar 





TRAVELING COVER FOR THE 105-MM. Howitzer 


covers have been spread on soft mud and gun mounts run back 
and forth over them, While ice and mud will naturally reduce 
the ease with which the slider moves along the zipper, neither 
ice nor mud have put the zipper out of service. The zipper chain 
and tape are so rugged that a cover so equipped may be beaten 
with a pick handle to remove ice, snow, or mud. 

While test covers have been fabricated with the zipper fully 
exposed to permit tests under adverse conditions, it is feasible 
to apply the zipper to a closure in such a manner that protection 
from rain, sleet, mud, and dust is afforded by narrow flaps on 
each edge of the closure, which are brought together automati- 
cally as the zipper itself is closed. 

Perhaps the greatest advantages of the zipper-equipped closure 
and of the cover designs developed by the field engineering de- 
partment of the manufacturer are speed and ease of operation. 
This is particularly true on long closures where the alternative 
would be a number of individual fasteners. These advantages 
are particularly desirable at night when the single motion of 
pulling the slider up or down the zipper replaces the necessity 
of finding and bringing together the two parts of a substantial 
number of snaps, straps and buckles, or hooks and rings. Tests 
of covers in a variety of sizes have demonstrated consistently 
the greater speed with which zipper-equipped covers may be re- 
moved or applied, 

Not only are advantages of speed, convenience, and ease of 
operation obtained in the new covers, but in addition they are 
affording better protection against mud, dirt, and dust. Tests 
of various field-artillery and antiaircraft mounts over the past 
several months have shown the ability of covers of these new 
designs to exclude dust and mud from vital parts of the gun 
mechanism. In turn, this means substantially immediate readi- 
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In addition to the above 
advantages, the KENNA- 
4 METAL tool tested was 

operated at 20% higher 


Style 412 


speed and 20° faster feed than the other 
carbide tool. KENNAMETAL produced 


2.5 times as many pieces in less time! 


KENNAMETAL tools are proving their 
superiority by similar performances on all 
types of jobs. They cost a few cents more 
than ordinary carbides, but are much more 
economical in the long run because they 
produce two to five times as much work 


per tip at faster speeds and greater feeds. 


Our representative in your district will 
gladly survey your tool re- 
quirements and demonstrate 
the superiority of KENNA- 
METAL. Write us. 





*Invented and Manufactured in U. S. A. 
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FLYING FOR VICTORY NOW, 
“COMMERCE IN THE FUTURE 


ke While basically, planes for military 
and commercial purposes have a 
striking similarity, and require the same 
high degree of accuracy and precision in 
manufacture, the “war paint” of the war 
product embodies an extra degree of sen- 
sitivity that is more than skin deep. It’s the 
vitals of the machine—firing mechanisms, 
radio, controls, etc.—most of which are 
dependent upon an unfailing power source 
for instant operation. 


It is significant that MORGANITE 
brushes are finding wide application in 
instruments of war—as they have for years 
in peace-time endeavor. 





MORGANITE BRUSHES 


A complete line for motors, 
generator and dynamotor re 
quirements, these components 
provide excellent commutation 
and long life uncer severe 
operating conditions, 





MORGANITE SPECIALTIES 


These self-lubricating products 
are widely applicable where 
service-free operation is essen 
tial. Inquiries are invited 
where MORGANITE brushes 
and specialties are needed for 
war-effort work 


MORGANITE szusi co. we. 


LONG ISLAND CITY, NEW YORK 
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ness for action upon arrival at a scene of combat, an element 
of vital importance in today’s mobile warfare, 


A New AvustTRALIAN SUBMACHINE GUN 


THE Owen submachine gun, the brainchild and invention oj 
a 27-year-old Australian soldier-inventor, Evelyn Ernest Owen 
of New South Wales, is now in production in Australia, The 
new weapon is extremely simple in construction, having only 
three main moving parts, and it can be stripped for inspection 
in twelve seconds. The rectangular magazine holds 23 rounds: 
ammunition is 9-mm. rimless of a standard type. The gun’s 
cyclic rate of fire is claimed to be 600 rounds a minute, and it 
is also said to have a flatter trajectory over 300 yards than 
other well-known submachine guns, with greater accuracy at 





THe Owen SuBMACHINE GUN 


ranges of 50 to 100 yards. The gun weighs 10'4 pounds and can 
be produced for less than $25, The new weapon is Australia’s 
contribution to the small-arms field in the present war which 
already has been marked by a great increase in the use of auto- 
matic and semiautomatic weapons and by a much wider em- 
ployment of the submachine gun. 


Army Apopts 24-Hour-CLock Time SysTEM 


DHE time system for the United States Army in all its of- 
ficial messages, dispatches, orders, and reports is now the 24- 
hour-clock system. The new procedure began on July Ist at 
4:00 a. M., Greenwich Civil Time (12:00 midnight, E. W. T.., 
June 30th). Under the 24-hour-clock system, time is expressed 
in a group of four digits, running from 0000 to 2400, representing 
the twenty-four hours from midnight to the following midnight. 
The first two figures of the 4-digit serial indicate the hours after 
midnight, and the remaining two figures indicate the minutes 
past the hour. Where the hour can be expressed by a single 
digit, it will be preceded by zero; for example, 0625 for 6:25 
A. M. Twelve noon would be expressed 1200, and 2:00 Pp. M. 
would be expressed 1400. 

The date may be expressed in combination with the hour in 
one of two ways. For the current month, the day may be indi- 
cated by preceding the 4-figure time group with a 2-figure 
date group, as 080600—the eighth day of the month; time, 
6:00 4. M. The time, day, month, and year may be expressed as 
2230 June 15, 1942, the time in this case being 10:30 Pp, mM. Green- 
wich Civil Time will be used in the heading and text of all 
messages and orders from the War Department and in all 
messages and reports to the Department, communications with 
the Navy, and with the armed forces of associated nations. 
Greenwich Time also will be used between headquarters not 
All Greenwich Civil Time read- 


having a common local time. 
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ings will be designated by the letter Z affixed at the end of the 


time-group reading. For example, 190225Z, indicates 2:25 a. M. 


on the 19th day of the current month, Greenwich Civil Time. 


New INsIGNIA FoR WARRANT OFFICERS 


W ARR ANT officers, the United States Army’s equivalent of 
civilian chief clerks or office managers, soon will be identified 
by a distinctive metal shoulder insignia of rank consisting of a 
gold bar three-eighths of an inch wide and one inch long with 
rounded ends, having a brown enameled top and a longitudinal 
center of gold one-eighth inch wide for chief warrant officers. 
The insignia of junior-grade warrant officers is the same, ex- 
cept that the '4-inch gold center is latitudinal. 

The new warrant-officer insignia, now being manufactured, 
are to be worn on the shoulder loops in the same position as the 
bars of lieutenants. For many years the eagle-and-wreath collar 
insignia have been the only device indicating the warrant officer's 


rank, 


New OrpNANCE TRAINING CENTER 

A TRAINING center for new Ordnance requirements instead 
of the proposed propelling-charge plant for artillery ammunition 
originally planned will be established on a 7,000-acre site located 
near Flora in Madison County, Miss. Changes in the require- 
ments program for artillery-ammunition propelling charges have 
made it unnecessary to operate the propelling-charge loading 
plant at Flora at present, but it will be held in readiness for 
juture requirements, 

At the training center, which will house more than three 
hundred officers and several thousand enlisted men, the newest 
echelon in Ordnance—the Ordnance regiment—will be formed 
and trained. These regiments, when trained and ordered to the 
field, will operate base shops for repair of weapons and combat 
vehicles behind the front lines. Smaller maintenance units of 
Ordnance also will be trained there. Ordnance soldiers will be 
transformed from recruits to finished artisans and mechanics 
ready to keep weapons firing in the combat zone. 


CHARACTERISTICS OF ENEMY AIRCRAFT 
Descri PTIONS and available performance figures of more 
than fifty types of combat aircraft in use by Japan, Germany, 
and Italy have been made available to the people of the United 
Nations by the British Air Ministry and the United States Army 
Air l’orces. 

Of the thirty-one Japanese combat types listed, nine are army 
and navy fighter planes whose chief characteristics include com- 
parative lightness in weight and engines of comparatively low 
horsepower, Protective armor for personnel is lacking in almost 
every case, and armament consists generally of 7.7-mm, machine 
guns—approximately the same as the American and British 
caliber .30. Some types, however, are armed with 20-mm. cannon. 
\ more recent type is armed with four machine guns and two 
20-mm. cannon. Horsepower of these single-engined Japanese 
fighters ranges from 650 to 850 at the most effective heights, 
whereas the four German pursuit planes listed are driven by 
engines developing 1,200 horsepower. 

The German fighters are marked by the more frequent use of 
20-mm. cannon, generally higher speeds, and greater protective 
armor for the pilots, The Heinkel 113 and the Messerschmitt 
109F°, for example, both single-engined fighters, weigh approxi- 
mately 5,700 and 6,000 pounds respectively, as compared with an 
approximate average of 4,400 pounds for the Japanese pursuits. 
The German fighter aircraft listed also are armed with 7.9-mm. 


machine guns—approximately caliber .31. 
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ANTIAIRCRAFT GUN 
on Naval Mount 


Manufacturers of Field, Naval, Air- 
craft, Tank, Antiaircraft and Anti- 
tank Cannon, Infantry and Chemical 
Warfare Mortars, Aérial Bombs, 
Grenades, Artillery Ammunition. 


American Armament Corporation 


6 East 45th Street, NEW YORK CITY, U.S. A. 
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HETHER they carry the tonnage 

of huge bombers, speed hard- 
hitting fighters or hurl heavy tanks 
over rough terrain, Wright engines 
concentrate maximum power in 
minimum space. Readily inter- 
changeable, such engines have a far- 
reaching industrial future as com- 
pact units of multi-purpose power. 











































FOR TONNAGE TRANSPORT 





guns fixed in the wings and firing forward in the fuselage. The 
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[ach of the five Italian fighter planes listed is armed with at 
— OLE least two 12.7-mm. machine guns which compare almost exactly 
with the American caliber .50. Italy also uses 7.7-mm. machine 


Italian planes generally provide armor plating for crew protec- 
tion which makes them considerably heavier than the Japanese 
planes of the same comparative class, although rated hors power 
for the Fiat G50 and CR42 and the Macchi C.200 is 840 horse 
power. The Macchi C.202, which is rated as having a maximum 
speed of 330 miles an hour at 18,000 feet and a cruising speed of 
300 miles an hour, is powered with a 1,200-horsepower engine. 

No 


Japanese twin-engine fighter planes are listed, although 


descriptions are given for the German Messerschmitt 110 
powered with two 1,200-horsepower liquid-cooled engines, and 
the Junkers 88, driven by two motors of the same power; and 


the Italian Preda 88, powered with two air-cooled motors. 

The German JU 88, night-fighter version of a similarly de- 
signed twin-engined ship used for long-range and dive-bombing 
missions, carries minimum armament of three 7.9-mm. machine 
guns or three 20-mm. cannon in the nose of the fuselage in 
addition to 7.9-mm. machine guns protecting the rear and the 
underside. It has an approximate maximum speed of 290 miles 
an hour at 18,000 feet. The ME 110, with a service ceiling of 
32,000 feet, is armed with at least four 7.9-mm. machine guns 
and two 20-mm. cannon firing forward, in addition to machine- 
gun protection for the rear. 

The Breda 88 has a rated maximum speed of 310 miles an 
hour at 13,500 feet, a service ceiling of 28,500 feet, a range of 
900 miles, and is armed with three 12.7-mm. machine euns in the 
fuselage and two 7.7’s in the wings. 

The German Gotha 242 troop-carrying glider has a crew of 
two pilots and can accommodate twenty-one other fully equipped 
soldiers. It is armed with four machine guns, and carries a 
wheeled undercarriage which can be dropped. 

The German Focke Wulf 200K is a 24-ton long-range bomber 
driven by four 850-horsepower motors. This ship has a range 
of approximately 2,400 miles and a bomb capacity of 3,300 
pounds. Minimum armament includes a 20-mm, cannon and five 
7.9-mm. machine guns. Its duties include long-range sea recon- 
naissance, ship strafing, minelaying, and work in conjunction 
with submarines. The Junkers 87—the dive bomber used exten- 
sively in Europe during the early stages of the war—is powered 
by a single liquid-cooled engine of 1,150 horsepower, has a 
bomb capacity of 1,100 pounds and is armed with two 7.9’s in 
the wings and one of similar caliber to protect the rear. 

The only 4-engined Japanese ship listed is the Awanishi T97 
navy flying boat, reported to be based on the S42 Sikorsky 
flying boat. The Jap ship is a monoplane powered with four 
900-horsepower air-cooled motors and has an approximate range 
of 1,500 miles with 3,500 pounds of bombs, This ship carries a 
crew of ten men and is armed with two machine-gun turrets. 

Two Italian bombers—the Savoia-Marchetti 79 and the Cant 
Z1007—are powered with three engines; the SM79 with three 
Alfa-Romeo 780-horsepower air-cooled motors, and the Z1007 
with three 
latter ship is of all-wood construction, has a range of 800 miles 
and a bomb capacity of 2,600 pounds. The SM79 is of mixed 
wood and metal and can carry a bomb load of 2,200 pounds 1,000 
miles, Of longer range is the Italian Fiat BR20, a twin-engined 


Piaggio 1,000-horsepower air-cooled engines. The 


bomber with a capacity of 2,200 pounds and a range of over 
1,150 miles. 

The Japanese Mitsubishi T97, on the other hand, powered with 
two 870-horsepower air-cooled motors, can carry 4,400 pounds 
of bombs over a range of 1,180 miles, and the Kawasaki T97 
can carry either 1,100 pounds of bombs 1,250 miles or 4,400 
pounds of bombs 240 miles. Japanese army types of single-engined 
bombing and reconnaissance planes include the Nakajima T94, 
the Kawasaki T97, the Mitsubishi T97 in two variations, the 
Mitsubishi T98 in two types, and the Showa T99, 
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AMERICAN Troops AND Tanks DistincuIsH THEMSELVES 

















IN Lipya 


] appear here today after prolonged service in the United States 
Army—not as an observer but as a participating member. This 
service has included the extended maneuvers which were held 
last year in Louisiana and the Carolinas. It has enabled me to 
see the Infantry School and the parachute units and to have 
close and intimate contacts with our Armored Force. This war- 
time service was preceded by almost eighteen years during which 
I was a member of the Organized Reserves. 

Not so very long ago, some of us volunteered for service in 
a theater where we could experience real tank warfare. This 
took us to the Libyan desert where we stayed in the thick of 
things until we had accomplished our mission, This combat was 
engaged in by a small group of ofhcers and men. I have, there- 
fore, seen all phases of our Army effort—from the training 
camp to the combat zone. | have seen American equipment in 
action and it has been my privilege to be with American sol- 
diers on the battlefield. 

It is good to be able to say that both men and equipment are 
first class. The severe test which our equipment received on 
maneuvers was intensified in battle. Our trucks, our light tanks, 
and, above all, our medium tank M3—the so-called General 
Grant—gave good accounts of themselves. That they are sus- 
ceptible of improvement is, of course, natural and true. Some 
of them are what, in automobile parlance, would be called last- 
year’s model. In the newer models, necessary improvements 
have been made. 

Our soldiers fought the enemy in M3 tanks. They engaged 
him in the period June 11th-12th on a ridge south of Tobruk. 
There was heavy and continuous fire from enemy guns, There 
were, however, no penetrations of our tanks, Our boys regis- 
tered direct hits on a number of German tanks, and the hits 
stopped their tanks. When it is said that a tank has been 
“knocked out,” it is a rather difficult thing to verify because we 
do not get out of our tank and go to see the damage. All we 
know is that we hit the enemy tank and stopped it. We have in 
the General Grant a vehicle with stout armor. It has a gun 
which is not out-ranged by the enemy and with which the enemy 
can be given a hard, stiff, destructive blow. 


Ler me now tell the Senate something about our American 
soldiers. They went into that fight on the other side of the 
world in a new, strange—I might almost say weird—setting. 
They volunteered for hazardous duty in the army of a nation 
not their own, They endured heat, blinding dust, and prolonged 
journeys over routes without the usual aids to navigation. They 
lived on slim rations. There was little sleep for any of us. When 
the time came to go into action in a situation which was critical 
in the extreme, they stood their ground. They did not become 
panicky. They were aggressive, cagey, and smart. When they 
were ordered out, they brought all their equipment with them, 
and emerged safe and sound, without a scratch. Less might 
well have been expected from veterans; more could have been 
asked from no one. To be sure, this first American tank detach- 
ment was a token force. It was not large. But it was a cross 
section of our great country—boys such as you and I know 
well 

What lesson can we draw from their experience and their 
survival? Foremost, of course, is that Divine Providence was 
Watching over them. Within the realm of human powers, how- 
ever, we must conclude that these young men did what they 
did hecause they were smart and vigorous, They were quick to 





VITAL OPERATIONS 


Among today’s most vital operations are the con- 


struction of powder and shell-loading plants, 
airports, military highways, barracks and canton- 
ments. And—today’s most reliable tractor, Cletrac, 
will be found on the most important of these vital 
jobs. Cletracs are built in sizes from 14 to 96 H.P. 
on the drawbar, gasoline and diesel. 


THE CLEVELAND TRACTOR COMPANY 
CLEVELAND, OHIO 
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learn the peculiarities of desert war. They were phy ically 
sound, They had the natural aptitude for motor mechanics, the 
flair for radio work, and the ability to drive a vehicle with skill 
which are typical of our country’s youth. 

They were the products of our American school system; they 
were exemplars of a nation which believes in a high standard 
of living for all, a nation which wants every one to be well fed. 
They were not cannon fodder ; they were not robots. In armored 
warfare in the desert or elsewhere the officer can do much be- 
fore the battle: He can see to it that the soldiers are as well fed 
as conditions permit; he can find out, and then tell them, all 
that can be learned about warfare; he can counsel with them; 
he can do everything possible for their comfort; he can seek a 
plan and a place which will give them the best chance of survival, 

But when contact is made, they are often on their own, The 
moves are fast. The forces become so dispersed that the sergeant 
who commands a tank must have generalship; he must have 
sound judgment and presence of mind; he must know the broad 
strategy—the big picture—so that when his tank punches through 
he will know, without being told, what his next step should be. 

Our soldiers were of that kind. That is the kind of soldiers 
I like to think a democracy produces. 


[HERE is a second cause: The men had been well trained, 
Native ability, no matter how great, is no substitute for training 
and experience. The reason these soliders did not fumble, were 
not flustered, and did not get killed was because the training 
they had received was sound and true. It had prepared them 
well for what they had to face. | believe Julius Czesar said of 
his Roman legions that after the training period was over and 
they engaged in battle it was not necessary to give them orders 
because they knew what to do and how to do it. Our men were 
of that kind, 

| know in my own case I would not have lasted long if I had 
not been trained by our Regular Army, and if I had not engaged 
in so many maneuvers over here. 

Let us he thankful that our training program is so realistic 
that it cuts out nonessentials, that it trains to do the stern work 
in which we are engaged. I come home convinced that we have 
an Army which can do big things—historic things. 

Let me pay a public word of appreciation, too, for the re- 
ception given to our detachment by the army in which we 
served. From the commander in chief to the private soldier, 
the personnel of the Middle East forces showed plainly how 
glad they were to see us. They extended their finest hospitality 
to us and met every request which we made. They treated us 
like their own troops. No one could ask more.—Senator Henry 
Cabot Lodge, Jr., before the United States Senate, July 13, 1942. 


AMERICAN ORDNANCE PROVES SUPERIOR IN COMBAT 


THE Ordnance Department has the responsibility of manu- 
facturing, supplying, and maintaining the weapons with which 
our soldiers fight. The Congress of the United States has 
allocated more than $30,000,000,000 to this job—and_ there’s 
another $10,000,000,000 on the way. Our great Commander in 
Chief, President Roosevelt, has set the sights—our job is to 
equal the range. I am pleased to report to you that we are on the 
target. The President a few days ago disclosed production figures 
which undoubtedly upset the general staffs of Berlin and Tokyo. 

The President announced that May production of tanks totaled 
1,500—5 times greater than a year ago. He revealed that May 
production of artillery and antitank guns totaled 2,000, and that 
May production of machine guns totaled 50,000—not including 
submachine guns, which would bring the total above 100,000, .. . 
America’s colossal war production effort, excelling as it does in 
quantity and quality the output of our enemies, is turning out 
the finest fighting tools ever placed in the hands of fighting men. 
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When I became Chief of Ordnance on June Ist, I asked some 
friends of mine if they would give me a hand, and they signed 
up for the duration. They get no pay and no expense fees ; they’re 
in because they’re Americans, and their courage is no less than 
that of those gentlemen of the Continental Congress who founded 
the tradition of American freedom on the first Fourth of July. 
There’s Bernard Baruch, the production genius of World War I. 
When I phoned him and asked him if he would help us out, he 
replied, “I'll come over and sweep the floor; whatever you say 
goes!” There’s K. T. Keller, president of Chrysler Corporation. 
There’s Ben Fairless, president of U. S. Steel. There’s Brown 
of Johns-Manville. I say this is the best board of directors in 
the world! Throughout our war production program are indus- 
trialists of the stature of my board. With such great people 
running things, and with our war factories and arsenals staffed 
by skilled Americans, how can we possibly lose ? 


Basic \LLY, our weapons develop from three sources: First, 
the using arms—the Infantry, Cavalry, Armored Force, or Artil- 
lery—tell us what they want. It may be a machine gun, a new 
type of ammunition, a tank, They tell us they want a gun, for 
example, which weighs so much, and can fire a certain distance. 
We call these specifications military characteristics. We design 
the gun, or whatever the item may be, build one and test it. 
Experts of the using arm take part in the tests, They may 
suggest changes. If they do, we make them. If not, the item 
goes to troops for field testing. If it makes the grade, the item 
goes into production. This process is faster than it sounds, and 
of course carries on through peace or war. Secondly, the Ord 
nance Department also undertakes initial development of its own. 
Our engineers are constantly looking ahead, anticipating the 
fighting forces needs in better, bigger or smaller guns, higher- 
powered ammunition, faster and better-armored tanks with 
heavier armament. Our laboratories are among the world’s finest. 
Thirdly, the Ordnance Department is alert to all new foreign 
developments in weapons, ammunition, tanks, and mechanized 
equipment. In peace time we buy samples, if we can. In war time, 
we examine all captured enemy matériel in detail, unrelentingly 
hunting for new equipment or new adaptations which we may 
use to possible better advantage than the enemy... . 

Our M1 rifle, generally known as the Garand, is a weapon our 
enemies wish we didn’t have. Its performance in the Philippines, 
for example, was so remarkable that General MacArthur per- 
sonally radioed Washington a commendatory report on the gun. 
We hardly need discuss the dependability of our caliber .45 auto- 
matic pistols and revolvers. They stand unchallenged. We are 
the only nation in the world reared in the tradition of the hand 
arm. All others attained maturity in the era of cold steel—the 
knife, the dagger, the sword, or the lance. We invented the 
machine gun; and then we perfected the machine gun. Our 
machine guns fire at a higher cyclic rate than those of our 
enemies. They will outfunction any enemy gun under the most 
adverse service conditions, In other words, they will keep firing 
when enemy guns have to shut down to change barrels. | know 
what I’m talking about. We have all the enemy's machine 
weapons and we have made the comparisons. We can build a 
better automobile, a better typewriter, a better icebox, and we 
can build—and we are building—better machine weapons. The 
enemy cannot outdo American design and American production 
and American spirit. 

Our tanks are superior to anything the enemy has. Type for 
type, our tanks have heavier guns, heavier armament, and greater 
speed. I am not talking “through my hat”—I know. We have 
captured enemy tanks, both German and Japanese, and we have 
conducted every conceivable engineering test upon them, These 
tests, incidentally, 2re quite aside from the pounding our tanks 
have given the enemy. The best proof is the proof of battle. 
Our tanks have more than met the trials of combat. 
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The Tools for Shell 
Zoning Accuracy... 


Shell zoning is the exact deter- 
mination of the weight of the 
loaded shell. The accuracy of this 
operation is only as good as the 
tools used plus the skill of the 
operator in the weighing task. 
EXACT WEIGHT Scales built 
expressly to specifications with 





Volumetric Powder Dipper 
with adjustable cavity for 
delivering a powder charge 
to 1/16-oz. under the desired 
weight per shell. 


individual weights for each size 
shell are used in zoning operations. 
Final zone classification is deter- 
mined on the reading dial. Sheil 
zoning is just another use for 
EXACT WEIGHT Scales, the 
leader in the field for predeter- 
mined weighing equipment ia 
America, If you have an applica- 
tion calling for a high degree of 





accuracy under high-speed pro- 
Funnel for shell loading and duction write us for details today. 
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Recently I saw a published photograph of a German Mark [Vy 
tank with an explanation that this tank mounts an 88-mm. 
cannon, Doubtless, many readers were misinformed, for the gun 
which forms the heavy armament of the German Mark IV js a 
low-velocity 75-mm, cannon and was clearly recognizable as 
such in the picture. 

Our high-velocity 75-mm. guns in our M3 medium tanks far 
and away outrange the best the Germans have. Please accept 
my word on this, for I cannot, because of the conditions of war, 
go into this subject in more detail. The Germans who have faced 
our M3 mediums would be the first, I am certain, to state we 
have in the M3 medium a tank which makes the going uncom- 
monly rough for them. We know by actual test what our high- 
velocity 75-mm. shell can do to German medium tanks, We blast 
big holes in them at ranges beyond those their guns can reach. 
And we can fire this high-velocity 75-mm, gun when the M3 
tank is in motion, which is more than any enemy tank can do, 
We do fire our main armament in tanks when the tanks are in 
motion, regardless of speed. And we hit the target! 


R IVETED-TANK hulls have lately been criticized. They have 
been termed “death traps.” We switched to welded and cast hulls, 
not because there was any truth in the “death-trap” story, but 
because we can build tanks faster by welding and casting. Riveted 
tank hulls are still used by the enemy. Our riveted tank hulls 
are not the “death traps” they have been said to be. The critics 
have never seen the inside of one of them, else they would know, 
as I know, that an armor-plate facing protects the crew from a 
knocked-out rivet, which is a rarity in tank warfare anyway. 

I have read of the “new German 88-mm, gun.” This weapon is 
about as secret as a Daisy water pistol. It has been known to 
us and our allies for at least ten years. We outmatch this gun 
with several of our field and antitank guns. The German 88-mm. 
gun is an antiquated, or, let us say, an obsolescent, antiaircraft 
gun with a carriage too slow to function against high-speed 
planes. Its high velocity, however, makes it a good antitank 
weapon. It is not mounted on any self-propelled mount. The 
Germans have used it strictly as a trap—they bury it to the 
trunnions, which is well above the axle hub, camouflage it, and 
then blast away when tanks are lured within its range. 

We, too, have double-purpose weapons. We’re not saying what 
they are, but I can say that they are heavier in fire power, they 
possess higher muzzle velocity and carry greater explosive 
charges than the German 88-mm. gun. For any one to assume 
the United States is asleep in the fields of armament, is to assume 
Detroit has been asleep in the automotive field in the past two 
decades of Guns are machines and nobody in the 
world makes better machines than are made in the United States. 
You wouldn’t believe Germany or Japan could make better auto- 
mobiles. Don’t believe they can make better guns. They can’t! 

More than a century ago, Andrew Jackson hung up his shingle 
in Salisbury to commence the practice of law. Andrew Jackson 


peace. 


is numbered among our distinguished soldier presidents, Also, he 
is numbered among our men of wisdom, Among his many im- 
portant remarks on national-defense policies is this paragraph 
from his message to the Senate and House of Representatives, 
February 8, 1836: 

“The peace of a nation does not depend exclusively upon its 
own will nor upon the beneficent policy of neighboring powers; 
and that nation which is found totally unprepared for the exi- 
gencies and dangers of war is criminally negligent of its honor 
and duty.” 

We are not criminally negligent of our honor and duty. May 
[ recall that through the farsightedness of our Commander in 
Chief we were on a war footing two years before hostilities 
began. We shall observe in the United States many, many more 
Independence Days.—Mayj. Gen. Levin H. Campbell, Jr., Chief 
of Ordnance, U. S. Army, at the community observance, Salis- 
bury, N. C., July 4, 1942. 
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Armament Reference 


A selected list of military armament references in current 
engineering and technical periodicals compiled in the Ord- 
nance Library; S. H. Pendleton, librarian. 





Air Raid Precautions 


Air-raid volunteers protect Westinghouse plant. /ndustrial 
Power, June 1942, p. 69. 

Air-raid shelter for fifty people. Engineering News Record, 
June 4, 1942, p. 64. 

Spent fuller’s earth found effective in control of incendiary 
bombs. National Petroleum News, May 27, 1942, p. R163. 


Alloys 


Aluminum alloys for aircraft. T. L. Fritzlen. Aéronautical 
Engineering Review, June 1, 1942, p. 5. 

Forging aluminum alloys. Herbert Chase, American Machin- 
ist, May 28, 1942, p. 491. 

Gray cast iron alloying. R. G., 
Foundry, June 1942, p. 54. 

Properties of new national-emergency alloy steels. Stee/, June 
8, 1942, p. 66. 


McElwee and T. E. Barlow. 


Ammunition 


Ammunition in combat. Field Artillery Journal, June 1942, 
p. 457. 

Cartridge and shell cases. Interprocess cleaning of cartridge 
and shell cases employs drawing lubricants which emulsify or 
are soluble in water to simplify cleaning operations. G. Russell 
Hersam. Stee/, June 15, 1942, p. 86. 

Casting 500-pound aérial bombs. Jron Age, June 4, 1942, p. 59. 

Forging 90-mm. shells on self-contained presses. /ron Age, 
June 18, 1942, p. 47. 

From billets to bullets. Sawing of shell-forging billets is done 
automatically in hydraulic-feed hack-sawing machine, /ron Age, 
June 18, 1942, p. 63. 

Line production of sheli cases. American Machinist, May 28, 
1942, p. 521. 

Mechanical handling devices speed cleaning of 
bombs. Steel, June 1, 1942, p. 88. 

Presses in production of artillery cartridge cases. 
Industrial Press, June 1942, p. 9. 

20-mm. shells made in improvised machine tools, Banding of 
knurling of 


shells and 


Vodern 


shell done in a punch press with special tooling; 
band seat and turning of band in place performed on converted 
hand millers. /ron Age, June 25, 1942, p. 44. 


Armament 


German rearmament, 1919-1939. H. de Watteville. Journal of 
Royal Artillery, April 1942, p. 83. 


Artillery 

Artillery in defense of a coast line. Lieut. Col. W. S. Nye. 
Field Artillery Journal, June 1942, p. 450. 

Getting out the guns, Prime contractor finds use of standards 
makes subcontracts click. Thomas Ray Jones. /ndustrial Stand- 
ardisation, June 1942, p. 160. 

Heat treating gun tubes. Metals and Alloys, June 1942, p. 1004. 

Jeep artillery. Charles W. Raymond. Field Artillery Journal, 
June 1942, p. 477. 

Three rocket weapons in use by both Germans and Russians 
against airplanes, tanks—and upside down against armored 
ships. Science News Letter, June 6, 1942, p. 356. 











@ Unloading 
@ 37-mm. gun and 
jeep from transport 


Moving ’Em Fast 


On airplanes, airborne guns, and jeeps—as well as 
on the machines that produce them— Bear- 
ings are helping Marines to land and “clean up” 
with amazing speed. The same time-saving per- 
formance is true of Bearings on equipment 
upon which other military services depend. To use 

Bearings is to insure speed. Indus- 


tries, Inc., Phila., Pa. 
5109 
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BEARINGS 


@ Leaving airplane for field of action 
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TATIONS 


Air cylinders, air chucks, air tools and other me- 
chanisms driven by air are making today’s muni- 
tions production miracles possible. And there you'll 
find Norgren Lubrication —winning every battle 


against wear, corrosion, delays and break-downs. 


NORGREN [ybr0-(ytrol UNITS 


1—Filter the air; 2—Regulate pressures; 3 — 
Create a fog of oil in the air stream which lub- 
ricates every working part against wear in use 
and against corrosion when idle. Automatic: work 
only when the tool works. Fool-proof: require no 


attention from operator. 


IDEAL APPLICATIONS include use with air cylinders, 
air chucks, air tools, high speed bearing assemblies, 
and all types of air actuated mechanisms. Easily installed 
on air lines of any machine. 


OVER 70,000 IN DAILY USE 


C. A. NORGREN CO. 220 santa Fe orive DENVER, COLO. 
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Armament Reference 





Automotive 

Field maintenance of tanks. Maj. Gen. Jacob L. Devers 
S.A.E. Journal, June 1942, p. 15. 

Horsepower is war power, Charles I. Kettering, Sciensif, 
American, July 1942, p. 4. 

New 34-ton—the 4-ton grows up. dry Motors, May 1942 
p. 33. 

The unexpected always happens (Part II). Lieut. Col, Daviq 
S. Larr. Field Artillery Journal, June 1942, p. 480, 


Bearings 
Sprayed metal bearings. Bushings and sleeve bearings are 
made by spraying metal on a mandrel, machining the outside 
diameter, pressing off, then reaming or broaching the bore. Jroy 


Age, June 25, 1942, p. 52. 


Castings 
Castings for ordnance production. Maj. Gen. L. H. Campbell, 
Jr. American Foundryman, June 1942, p, 9. 
Navy yard foundry casting technique, Pat Dwyer. Foundry, 
June 1942, p. 50. 


Contracts—Government 
Drafting and operating under government contracts. Steel, 
June 15, 1942, p. 92. 
Diesel Engines 
Bearings for diesel engines. Albert B. Willi. \J/echanical 
Engineering, June 1942, p. 439. 


Electroplating 
Electroplaters discuss armament applications. Conservation of 
critical metals, copper, chromium, and organic finishes; oxide 
and phosphate coatings; iron, indium, and lead-plating surface 
treatments for aluminum and magnesium, /ron Age, June 23, 
1942, p. 61. 
Explosions 
Explosion prevention, Safety Enginecring, June 1942, p. 32. 
Ex plosiz es 
Basic research on explosives. Explosives Engineer, May 1942, 
p. 131. 
Explosives and their military applications. R. H. Kent. 
Journal of Applied Physics, June 1942, p. 348. 
Explosives ingredients defined by United States Bureau of 
Mines. /:xplosives Engineer, May 1942, p. 142. 
Industrial and military explosives. Dr. R. W. Cairns, /xplo- 
sives Engineer, June 1942, p. 159. 


Forging 

Clearing automatic shell-forging machine, .Wachinery (Lon- 
don), May 7, 1942, p. 417. 

Forging aluminum alloys. Herbert Chase. American Ma- 
chinist, June 25, 1942, p. 644. 

Forgings and forging practice. Arthur F. Macconochie. Steel, 
June 22, 1942, p. 60. 

Furnaces 

Gas-fired furnaces for heat treating snes and guns. JJa- 
chinery (London), May 7, 1942, p. 4u0. 

Modern forging furnaces (Sect. IX). Arthur F. Macconochie. 
Steel, May 25, 1942, p. 72. 

Steel furnace instrumentation with special reference to soak- 
ing pit and open hearth. M. J. Boho, Jnstruments, May 1942, 
p. 167. 

Gages 

Ordnance production gaging. Rush A, Bowman. /nstruments, 
May 1942, p. 174. 

Helmets 


The army helmet liner. Wodern Plastics, May 1942, p. 35. 
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Insignia—Army 
Identification of uniforms, rank, insignia—German, Italian, 
Japanese. The Leatherneck, June 1942, p. 5. 


Iuspecti il 
How to handle inspection in war production work, Steel, June 
1, 1942, p. 75. 
Ordnance inspection, Brig. 


Gen, R. H. Somers. Jndistrial 
Standardization, June 1942, p. 155. 


Metals 

Brass war material should have stress relief heat treatment. 
Low-temperature process advised. Jron Age, June 4, 1942, p. 31. 

Government tin smelter begins operations: Bolivian ore. 
Automotive and Aviation Industries, June 1, 1942, p. 66. 

Metals in national defense. Zay Jeffries. Science, May 1, 1942, 
p. 443. 

Plants—Conversion 

Auto plants near peak of conversion. Automotive and Avia- 
tion Industries, June 1, 1942, p. 47. 

Conversion or shutdown. Stee/, June 8, 1942, p. 30 

How one company is successfully tackling the war produc- 
tion problem: a conversion program that works. \Jachinery, 
May 1942, p. 113. 

Converting the small plant to war production. R. M. Garrison. 
Mechanical Engineering, June 1942, p. 477. 

Motor cars to munitions. American Machinist, June 11, 1942, 
p. 1. 

Organizing plant for war-time production. Canadian Ma- 
chinery, February 1942, p. 65; March 1942, p. 86; April 1942, 
p. &3. 

Plants—Protection 

O.C.D. plant-protection plan for industry; air-raid precau- 
tions for industrial plants; blackouts; protection of buildings; 
camouflage; antisabotage; fire protection; incendiary bombs; 
first aid; transportation. /ndustry, May 1942, p. 18. 

Plant protection under air attack. /ndustry, May 1942, p. 11. 

Why maximum war production demands maximum plant pro- 
tection. Rear Adm. C. H. Woodward, American Foundryman, 
June 1942, p. 2. 

Plants—Ordnance 

Building a bomb factory: story of a typical ordnance plant. 

Excavating Engineer, June 1942, p. 294. 


Welding 

Automatic hydrogen welding of tool steels. C. H. Speakman. 
S teel, May 18, 1942, p. S86. 

Corrosion resistance of welded joints. Spraragen and Chiswik. 
Welding Journal, May 1942, p. 209. 

Eliminate waste of arc-welding electrodes to help win the 
war. A. S. Binck. Jndustry and H'elding, January 1942, p, 21. 

Flame straightening welding. C. W. Hale. Stec/, May 4, 1942, 
p. 85. 

New developments in tool-steel welding, R. E. Mason. Tool 
and Die Journal, April 1942, p. 46. 

Static tests of fillet and plug welds, Review of literature from 
1932 to January 1, 1940, on symmetrical and nonsymmetrical and 
fillet welds. Spraragen and Claussen, II’elding Journal, April 
1942, p. 161. 

X-Rays 

\rmor-crashing bullets X-rayed by high-speed tubes, Experi 
ments at Frankford Arsenal. Scientific American, June 1942, 
p. 293, 

The rheotron—an important new research tool may extend 
several fields of metallurgical research, Stee/, June 15, 1942, 
p. 78. 

X-ray of aircraft castings: its control and value. B. C. Boul- 
ton. Journal of Aéronautical Sciences, June 1942, p, 271. 


SMALL MOTORS ON PATROL— 


Z j b, 1, . | Ke 4, 
Shipments of war material must have the “green 
light.” Roadbeds need inspection and main- 
tenance — bridges, railheads, and war shipments 

must be protected against saboteurs, wear and 

tear. So old-fashioned handcars and maintenance 
equipment give way to modern railroad machinery 
powered by Briggs & Stratton 4-cycle, air-cooled 
gasoline motors. These sturdy, easy-starting 
motors can always be depended on to do their 
part in protecting and maintaining vital rail lines! 


Users are urged to check their 
motors at regular intervals to 
insure top performance and 
longer life. In case replace- 
ment parts or service are 
needed, get them from your 
regular dealer or from an 
Authorized Briggs & Stratton Service Station. 


Briggs & Stratton motors are now being “drafted” 
for the duration — and are available only to 
those whose equipment is serving the war 
program. If your products fall in these classes 
we will try to help you. 


BRIGGS & STRATTON CORP., Milwaukee, Wis., U.S. A. 
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Stuart's 


Melale 


Minutes 


Mtachines 





Onur Job is to keep cutting oil research 
and engineering service abreast of the 
progress made in machines, tools, metals 
and processes; to make sure the metal work- 
ing industry has every advantage that mod- 
ern cutting oils can make possible. 

We've done that job since 1865 — done 
it well, industry has acknowledged. 

Example after example can be cited 
where management and technicians of vital 
war products plants, government and pri- 
vate, have worked with Stuart Oil Engi- 


Stuart's 


Tired Ko] 


HEAVY DUTY CUTTING OIL 


Recommended by America's 
leading machine fool buflders 


Stuart's 
SOLVGL 


LIQUID CUTTING COMPOUND 


For carbide tools and where 
an “aquamix" solution is 
recommended 


Stuart's 
CODOL 


LIQUID GRINDING COMPOUND 


Meets every test for the ideal 
Modern Grinding Compound 


Stuart's 


“§UPER-KOOL™ 


AMERICA’S FIRST TRANSPARENT 
SULPHURIZED CUTTING AND 
DRAWING OIL 


LIMITED 


_ Chicago, UL S.A. ° 


For all cutting fluid pr ob me 
b. A. STUART OIL C 
Est. 1 


neers to solve new 
and difficult prob- 
lems that were bar- 
riers to peak produc- 
tion. The key to 
every such solution 
has been found in an 
open-minded ap- 
proach — close coop- 
eration — in using 
unbiased judgement 
—and a determina- 
tion to achieve re- 
sults. 

This is why we feel 
that you will find 
Stuart Oil Engineer- 
ing Service helpful in 
solving metal cutting 
problems. It has been 
our job since 1865. 


Stuart Oi! 
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Timety Books 


Tue following books have been added recently to the library 
of the Army War College, Washington, D. C. They constitute g 
timely list of texts on various aspects of national defense. Army 
ORDNANCE acknowledges with thanks the permission of Lieut. 
Col. R. B. Hough, Jr., librarian, to publish the list, 


Armstrong, Nevill Alexander Drummond.—Fieldcraft, snip. 
ing, and intelligence. Aldershot: Gale and Polden, 1941. For 
battalion intelligence officers and others who are primarily re- 
sponsible for the training of scouts, observers, and snipers. 

Baldwin, Hanson W.—Strategy for victory. New York: Nor- 
ton, 1942. An objective survey of the entire strategic situation 
and of the forces involved; describes the individual fronts and 
their interrelations ; shows the scope and requirements of global, 
total warfare. 

Baumer, William H.—W est Point, molder of men. New 
York: Appleton-Century, 1942, Story of our Military Academy 
and its place in American life of today. 

Birney, Hoffman.—Brothers of doom. New York: G, P. 
Putnam’s Sons, 1942. The story of the Pizarros of Peru. 

Black, Adam and Charles (publishers). —Engines of war. Lon- 
don: A. & C, Black, 1942, Gives a complete but brief picture of 
the British Army today. 


Burns, Arthur Edward.—Government spending and economic 
expansion. Washington: American Council on Public Affairs, 
1940. This council believes that the facts presented and opinions 


expressed under its sponsorship deserve careful attention. 
Childs, Harwood Lawrence.—Propaganda by short 
Princeton: Princeton University The findings of the 
Princeton Listening Center since its founding in 1939. 
Harry W.—Assignment to Berlin. New York: 
Shirer’s successor in Berlin carries on the story. 
“Berlin Diary” left off and carries 
Germany to the eve of America’s 


wave. 


Press. 


Flannery, 
Knopf, 1942. 
This book takes up where 
the eyewitness record of 
entry into the war. 

Galloway, George Barnes.—Postwar planning in the United 
States. New York: Twentieth Century Fund, 1942, This report 
is confined to projects which are either primarily concerned 
with the United States or which directly involve American post- 
war policies. 

Gervasi, Frank.—IlHWar has seven faces. New York: 
day, Doran, 1942. Here is the 36,000-mile odyssey of a foreign 
correspondent. Gervasi circled the world by bomber, boat, car, 
and train, His report tells how and why the democracies will win 


Double- 


the war and the peace to follow. 

Gessler, Clifford—Tropic landfall—the 
Garden City: Doubleday, Doran, 1942. 
not the war-ridden Honolulu. 

Sir Philip Hamilton—America speaks. Garden City: 
1942. The author writes his impressions of 
America between September and Decem- 


port of Honolulu. 
The story of the early, 


Gibbs, 
Doubleday, Doran, 
the tour he made of 
ber, 1941. From all parts of the country he records conversa- 
tions with Americans about their reactions to the war. 

Hammond, George Peter——Narratives of the Coronado ex- 
pedition—1540-1542. Albuquerque: University of New Mexico 
Press. A collection of ail the major documents of the great 
pioneering enterprise of 1540 discovered up to the present. 

Henderson, Kenneth Atwood.—Handbook of American moun- 
taineering. Houghton Mifflin, 1942. Deals specifically 
with the sport of mountain climbing in the U. S. 

Hersey, John Richard—Men on Bataan. New York: Knopf, 
1942. A picture of General MacArthur and his men; of what is 
so far known about them, and about what they did. 


3oston: 
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Johnston, Samuel Paul.—Flying squadrons—a graphic history 
of the U. S. Army Air Forces. New York: Duell, Sloan, & 
Pearce, 1942. The development of the Army Air Force, told 
largely in pictures. 

Kennerly, Byron.—The eagles roar. New York: Harper & 
Brothers, 1942. The story of the Eagle Squadron, the American 
oufit in the R. A. F. 

Kiralfy, Alexander.—Victory in the Pacific. New York: John 
Day, 1942. The author’s analysis of our situation in regard to 
Japan. An informed, provocative, and diverse analysis. 

Knox, Collie.—Atlantic battle. London: Methuen, 1941, A 
tribute to the officers and men of the British merchant navy, 
fighting the grim Battle of the Atlantic. 

Kraus, René.—Europe in revolt. New York: Macmillan, 1942. 
Tells what the invaded countries are doing to keep alive the 
will to freedom—the underground war against Nazi oppressors. 

Leys, Norman MacLean.—The color bar in East Africa. Lon- 
don: Hogarth, 1941. Discusses British rule in East Africa. 

Liddell Hart, Basii Henry.—The strategy of indirect approach. 
London: Faber & Faber, 1941. A revised edition of “The De- 
cisive Wars of History” with three new chapters. 

McCormick, Rutherford.—/ow acquired 
territory. Chicago: Chicago Tribune, 1942, Examines in chrono- 
logical order the development of the United States from a hand- 
ful of scattered settlements strung precariously along our At- 


our national 


opp 
are 


lantic seaboard. 

Mason, Alfred Edward Woodley.—The life of Francis Drake. 
New York: Doubleday, Doran, 1942. The story of Drake’s ex- 
ploits is one of ruthless attack and savage fighting, of good old 
adventures in a semibarbarous day. 

Miksche, Ferdinand Otto.—Blitzkrieg. Faber & 
Faber, 1941. Interesting and detailed account of the German 
method of carrying out a Blitzkrieg. 

Mock, James Robert.—Censorship, 1917, 
ton University Press, 1941. Fascinating story of U. S. censor- 


London: 


Princeton: Prince- 
ship experience in 1917, Author believes that censorship has one 
great danger—its tendency to carry over after the war. 

Myers, Bessie—Captured. New York: Appleton-Century, 
1942, The author’s experiences as an ambulance driver and as 
a prisoner of the Nazis. 

Peattie, Donald Culross——Forward the nation. New York: 
G. P. Putnam’s Sons, 1942. The story of the Lewis and Clark 
expedition. 

Petrie, Sir Charles Alexander —Twenty years’ armistice— 
and after. London: Eyre and Spottiswoode, 1940, British foreign 
policy since 1918, 

Pitkin, Walter Boughton—lWhat’s that plane? New York: 
Infantry Journal, 1942. A handbook for practical aircraft identi- 
fication. 

Porter, Roy P.—Uncensored France. New York: Dial Press, 
1942. An eyewitness account of France under the occupation. 
The author sees Marshal Petain as the best man for France in 
these times. 

Quigley, Harold Scott—Far Eastern war, 1937-1941, Boston: 
World Peace Foundation, 1942. This comprehensive study of the 
Sino-Japanese war, from the first Japanese attack on the 
Chinese at Lukouchiao, July 7, 1937, to the Japanese attack on 
American bases at Pearl Harbor, December 7, 1941, analyzes 
the policies of the major powers in relation to the war and to 
Japan's “new order” in Asia. 

Rudkin Press —How to tell and what to do if they are gassed. 
Nutfield (England): Rudkin Press, 1941. Simple first aid for 
the victims of war gases; also notes on the effects of gas on 
food, animals, houses, furniture, cars. 

Schiller, A. Arthur.—Military law and defense legislation. 
St. Paul: West Publishing Company, 1941. A collection of 
documents to furnish the governing principles of law in the 
U. S. pertaining to military affairs. 

Seversky, Alexander P. de—Victory air power. 
New York: Simon and Schuster, 1942, Shows how air power 


through 


has won all the crucial battles to date. 





MILITARY VEHICLES. 


OF ALL TYPES 
a 
COMBAT TANKS © ARMORED CARS 
SCOUT CARS © RECONNAISSANCE CARS 
OFFICERS CARS © AMBULANCES 
MOBILE MACHINE SHOPS 
ARTILLERY TRACTORS for Guns of All Sizes 


HIGH SPEED TRACK LAYING 
ARTILLERY TRACTORS 


CAPTIVE BALLOON WINCHES 
AIR FIELD SERVICE TRACTORS 


AIRPLANE CRASH TRUCKS 
e FIRE EQUIPMENT 


AIRPLANE WRECKING TRUCKS 

MOBILE AIRCRAFT MACHINE SHOPS 
MOBILE OXYGEN GENERATOR UNITS 
MOBILE WATER PURIFICATION UNITS 


AIR FIELD ROTARY 
SNOW REMOVAL EQUIPMENT 


AIR FIELD FUEL SERVICING TRUCKS 
x} 


We are Specialists in the Design and Production of 
Military Transportation Equipment 


MARMON-HERRINGTON CO., INC. 


MANUFACTURERS OF ALL-WHEEL-DRIVE VEHICLES 
AND HIGH SPEED TRACK LAYING VEHICLES 


INDIANAPOLIS, INDIANA, U.S. A. 
Purveyors to U. S. Army, U. S. Navy, U. S. Marine Corps 


and Many Foreign Governments 
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Scientifically planned endless-stream A-F Con- 
veyor Systems are now helping many a shell-loading 
plant, arsenal and manufacturer of armament mate- 
rials to speed up production! 

Over forty years of technical experience in manu- 
facturing endless-stream and portable conveyors has 
resulted in many exclusive innovations. Whatever your 
materials-handling or product-handling problems, 
write today for a discussion with an A-F engineer. 


THE ALVEY-FERGUSON CO., 95 Disney St., Cincinnati, O. 


ALVEY- FERGUSON 


scfenriricatty PLANNED 








To wash, rinse and dry shells, cartridges, gun 
barrels and other war products faster and more 
efficiently we have produced new types of machines 
never dreamed of before the present emergency. 
These are not just modern industrial washing 
machines. They are the most advanced pieces of 
cleaning equipment on the market today. Write for 
new catalog at once! 


THE ALVEY-FERGUSON CO., 95 Disney st., Cincinnati, 0. 
ALVEY-FERGUSON 


FOR INDUSTRY 
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Book Reviews 

















Du Ponr—Ont Hunprep ano Forty Years. By William §. 
Dutton. New York: Charles Scribner’s Sons. $3. 


Tuts is a most refreshing and encouraging chronicle: Re- 
freshing because it is a factual, objective record of great enter- 
prise under a name which is synonymous with successful cop- 
tribution to the common good; encouraging because—if the past 
foreshadows the future—private industry's present contributions 
to better living are but the merest clue to the comforts moderp 
industrial chemistry will bring to mankind. 

No name signifies more in the constant progress of the Amer- 
ican way of life than does Du Pont. Mr. Dutton tells the story 
without bias (a state of mind not always dissociated with the 
He has written a captivating history dealing with gun- 
high 


subject). 
powder—beginning in 1802—progressing to explosives, 
then to dyes, plastics, synthetic rubber, nylon, cellophane, rayon, 
Finally, Mr. Dutton writes of the key to the 140-year-old 
Du Pont success story: Management. Here, as in all great en- 
terprise, Du Pont has been more than fortunate. 

But this review is concerned mostly with Du Pont’s long and 
leading contribution to the national 
That contribution has been continuous for nearly a century and 


It is doubtful whether any other private organization has 


defense of our country, 


a half. 
a greater record of coOperation with government; nor, possibly, 


has any other private organization been the object of as much 
misrepresentation by third-rate statesmen and first-rate morale 
Nevertheless, Du Pont has continued to give of its 
best in peace and in war. Witness an earlier Irénée Du Pont's 
“Project No. 8’—a gunpowder manufactory (capital $36,000) 
encouraged by Thomas Jefferson in 1801. Witness the mills on 
the Brandywine whose product became-a bulwark in our War of 
1812. Witness, with the dawn of the machine age, the leadership 
of Henry (“The Pont and the role of dynamite 
America’s hidden wealth, 
cutting railroads through her wildernesses, 
Witness the culmination of the 


saboteurs. 


General”) Du 
in uncovering clearing her homestead 
sites, and extending 
her domain to the western coast. 
great work of General Rodman—renowned Ordnance officer and 


inventor of the gun which bears his name—in the American 
Civil War. 

Du Pont development of propellants has kept pace. 
the advent of guncotton, Nobel and the building of the 


Witness the great march of cellulose in the manufacture 


Witness 
“powder 
trust.” 
\merica’s forces in three major wars and 
America’s citizens a 


of explosives to aid 
in peace-time chemical products to give 
better way of life. 

For Du Pont has done 
but nothing 


let it stand. 
and in war, 


If this be copious praise, 
great things for our country in peace 
in that organization’s 140-year record equals its present con- 
and the winning of final 
Du Pont stuck by our 
Americans were 


democracy 
Best of all, 


tribution to the saving of 
victory for the United States. 
country’s guns when millions of less farseeing 
too busy or too selfish to help. when Ordnance friends could be 
numbered only by the dozens. Mr. Dutton is entitled to underline 
this point—but he doesn’t. But all sincere friends of our national 
defense will remember. oO, E. D. 

American Society 


NATIONAL EMERGENCY STEELS. Cleveland: 


for Metals. $0.25. 


Tuts is a pamphlet compiled by the American Society for 
Metals to 
ing the treatment and 
steels.” The demands for 
military 


assemble available fundamental information concern- 


properties of the “national-emergency 
steel for all 
remotely concerned 


alloy purposes—both 


strictly and industrial, directly or 
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with the war efforts of ourselves and our allies—have produced 
q shortage in all the alloying elements used in steel. 

The “national-emergency steels” have been designed by the 
combined efforts of the metallurgists among both steel makers 
and steel users for the purpose of using alloys in correct and 
halanced proportions to the end that the alloying elements may 
he conserved to the greatest practicable extent. The use of these 
steels will become mandatory for many purposes and the pam- 
phlet under review is intended to make the best information avail- 
to the users immediately for the benefit of all concerned, The 


ab le 
standing of the sponsors and collaborators is sufficient guarantee 
oi the technical competence of the data furnished. D. T. S. 


Tue Sues AND Arrcrart or THE U, S, FLeet. By James C. 
Fahey. New York: Ships and Aircraft. 64 pp. $1. 


HERE, in one compact booklet, is packed more information 
about the fighting units and auxiliaries of the U. 5. Navy than 
this reviewer has ever seen before between two covers. Divided 
into sections on naval combat vessels, aircraft, fleet auxiliaries, 
and Coast Guard ships and aircraft, the booklet is replete with 
excellent photographs of the principal units of the various classes. 
All the ships of the Navy are listed by name and such pertinent 
data are given about each as name of builder, date ordered, date 
launched, and date commissioned. The dimensions, propelling 
machinery, and armament are also listed for many types. 

Due to the war, the booklet is necessarily incomplete, but 
war losses are indicated up to May 6, 1942. Regardless of these 
restrictions, this little volume will prove a very valuable hand- 
hook for those who want quick, authentic information about the 
ships and aircraft of our Navy. R. E, L. 


InpustRiAL. CaMourLace Manvuat. Compiled by Konrad F. 
Wittmann, New York: Reinhold Publishing Corporation. 
128 plates. $4. 


Tus plastic-bound manual represents many of the experi- 
ments developed in the classrooms and camouflage laboratory of 
the Pratt Institute, Brooklyn, N. Y. The material was originally 
intended for student use, but soon embraced problems in the 
entire field of industrial camouflage. It consists principally of 
drawings and photographs of models used in camouflage experi- 
ments together with a description and explanation of the tech- 
nique used. It treats of the concealment of industrial plants, 
grain elevators, docks, shipyards, water towers, etc. 

While obviously not the last word on industrial camouflage, 
this manual should provide much thought-provoking material 
and many helpful and original suggestions for those engaged 
the new and very timely art of industrial concealment. — R. D. S. 


THe Home Guarp Tratninc Manvar. Edited by John 
Langdon-Davies. Brooklyn: Chemical Publishing Com 
pany. $2.50. 


Tus book utilizes the experience of various leaders who have 
heen engaged in England in training the Home Guard. All the 
types of training most required are described in simple, non- 
technical language. In England, the Home Guard is a new kind 
of armed force created because the new methods of invasion 
cannot be dealt with only by the Army, Navy, and Air Force. 
Its duties begin at the very beginning of invasion, and it supple- 
ments the other armed forces of the country by doing jobs no 
other group can do. 

The text is edited by John Langdon-Davies, war correspondent 
in Spain and Finland, and has been revised by Gen. Sir A. 
Godley, with chapters on the rifle, the Lewis gun, etc., by 
Lieut. Col. J. A. Barlow, West Yorkshire Regiment. 

It would seem that this text should find instant use among 
our various State Guard groups. From observation, one gathers 
that our state organizations are not yet standardized so that 
this text should contain valuable information, 3 












CORROSIRON 


A high silicon acid resisting alloy. Used extensively for '‘ National 

































































Defense'’ in High Explosive Plonts, Chemical Loboratories; Etc. 


PYROCAST 


A Heot resisting alloy 


Indispensible for National Defense in the Petroleum Industry 


PACIFIC FOUNDRY | Ctalilinnas Ltd. 
3100 NINETEENTH ST 
SAN FRANCISCO 


551 ae Avenue 
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1400 S. Alameda St 
Los Angeles 
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I'm on my way SOONER 





because TRU-LINE TOOLS 


dress centerless grinding wheels 
with amazing speed and accuracy 


Shot, shell, and projectile forms 
are rolling off production lines 
much faster these days because 
Tru-Line Tools eliminate all the 
defects and delays incidental to 
using single diamond wheel 
dressing tools. 


TRU-LINE TOOL 
Two or more diamonds. . 
cutting in the same track 
spointing to wheel center 
position never changed. 


Once positioned to the wheel, 
the Tru-Line Tool needs no re- 
setting, no turning and no chang- 
ing until the diamonds are com- 
pletely used. 











The desired wheel form is easily 
obtained with absolute accuracy 
and, because every dressing is 
right the first time, there is great 
saving in down-time. The wheel 
is cleaner and freer-cutting and 
produces many more uniform 
pieces between ¢rindings. 


Savings in wheel cost may be 
50% because fewer dressings are 
needed and fewer passes per 
dressing. 


Tru-Line Tools are available 
for fast production of all shot, 
shell, and projectile forms that 
are centerless ground. 


Send for illustrated folder 
describing the revolutionary, 
patented Tru-Line Principle, and 
engineering data sheets. 


(Covered by U.S. 
and Foreign Patents) 





WHEEL TRUEING TOOL COMPANY 


3215 W. Davison DETROIT Established 1910 
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DerensE Witt Not Win tHe War, By Lieut. Col. W, F 
Kernan, U. S. A. New York: Pocket Books, Inc. $0.25, 
(Also obtainable in regular edition from Little, Brown 
Company, Boston.) 


AMONG the thousands of books on the war already pouring 
from our presses, one literally commands the reflective reading 
of every thoughtful citizen. This is Colonel Kernan’s significant 
work. Its principles were old when Alexander of Macedon used 
them to conquer the known world twenty-three centuries ago: 
yet the implementation of them, which this author so lucidly and 
strongly advocates, is the very substance of the victories with 
which the enemy is rocking the foundations of our civilization 
and of the entire world and threatening to engulf all the free 
peoples of the earth. 

In the preface to his. work, the author dedicates his effort tg 
the “orientating of American public opinion in respect to offen- 
sive warfare.” He demonstrates at the outset that he has grasped 
the necessity, in a democratic country, of full popular support of 
military policy and that that policy must be attack. In the 
preface, and throughout the book, Colonel Kernan evidences that 
he has properly rated the great maxim of Napoleon—that the 
study of military history is the only sound guide to warfare, 
By linking the lessons of past wars to the present conflict, he 
proves that, now as ever, unity of command, swift and sure 
decision, constancy of effort, and, above all, audacity of plan, 
are the true keys to victory. 

His opening chapters dash to pieces the myth of defensive war 
and the overcautious staff complex. He attacks Admiral Mahan’s 
“influence of sea power,” as true to a limited extent only in the 
century of European exhaustion following the Napoleonic strug- 
gle but absolutely inapplicable today. He inveighs with biting 
and well-deserved sarcasm against the ghastly complacency of 
Britain and America, and against the continuing inflexibility of 
strategy. This latter fault the author attributes in great measure 
’ It might be well at this time to re- 
Ask me for any- 


to “warfare by committee.’ 
member Bonaparte’s dictum to his generals: “ 
thing but time!” 

Colonel Kernan is not content to merely decry the plans and 
efforts of others. He offers a concrete proposal of his own—the 
immediate invasion of Italy, the weakest of the Axis partners. 
In fifteen pages of logical reasoning, he discusses the pros and 
cons of his project. Without glossing over the grave difficulties 
and to be overcome—he yet sets forth a lucid 





to be considered 
and powerful argument for the undertaking. And in view of the 
proved fatality of waiting for the enemy to choose the next field 
of battle, the plan deserves thoughtful consideration by the 
leaders of our fighting forces. F. W. F. G. 
Wuar’s Tuar Prane. New York: The Infantry Journal and 

Penguin Books. $0.25. 

Tuts pocket-size handbook has been published for actual use 
by airplane spotters and civilians who are interested in knowing 
about all types of airplanes, Allied or Axis, which might be 
sighted or heard over this country, Only one German land plane 
is included, the others of that nation being those long-range 
seaplanes which could reach our shores from mother ships on 
the ocean. All types of Japanese ‘planes upon which information 
is available are included in the manual, 

The book is arranged with silhouettes, drawings, diagrams, 
and photographs of the planes and additional listing of important 
points for recognition. It is designed primarily to train the ob- 
server in distinguishing between a friendly and an enemy plane, 
and therefore most American planes, except restricted models, 
are included. The planes are grouped by types within the book 
to facilitate actual use. Each plane is arranged on facing pages— 
one page giving silhouettes in three positions, the opposite page 
listing the principal points for recognition. | a oe 
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Vicrory THROUGH AiR Power. By Maj. Alexander P. 
de Seversky. New York: Simon and Schuster. 354 pp. 


$2.50. 

THIS is a book which merits attention because of the promi- 
nence of its author among those who have taken the side of 
aircraft in the airplane-versus-battleship controversy and be- 
cause of the aggressiveness with which he has maintained the 
airplane side of the argument as well as for the character of the 
argument itself set forth in the text. 

Major de Seversky certainly has earned the right to an opinion 
and to be heard in the defense of that opinion. He entered World 
War I with a background of training in a military school and 
as a graduate from the Imperial Naval Academy of Russia. 
He served in the Russian Navy in the Black Sea during the 
winter of 1914-1915 and then, having been selected for duty with 
naval aviation, went to the military school of aéronautics at 
Sevastopol and was graduated as a military aviator. He next 
completed a naval postgraduate course in aéronautics and re- 
ceived a degree as a naval aviator, followed by three years of 
active combat service in the Baltic Sea area with both bombard- 
ment and pursuit aviation. In 1917 he became chief of Russian 
Baltic pursuit aviation, 

In 1918, Major de Seversky was a member of the Russian 
Naval Aviation Mission to the United States, After Russia 
dropped out of the war, he stayed in this country as an aéronau- 
tical engineer and test pilot for the U. S. Government. He 
became an American citizen in 1927 and was commissioned a 
major in the U, S. Air Corps Specialist Reserve in 1928. He 
founded the Seversky Aircraft Corporation (now Republic Avia- 
tion Corporation) and was president and director of this or- 
ganization for more than seven years. 

Major de Seversky has written a strong thesis for an inde- 
pendent air force. No one interested in this perennial contro- 
versy can afford to overlook the arguments which he brings out 
and illustrates with a wealth of detail. But the lay reader must 
keep in mind that there is another side to the picture. If he is to 
form a correct and intelligent opinion, he must consider the con 
as well as the pro which Major de Seversky has set forth so 
persuasively. 

It may be that Major de Seversky is right. Certainly, as a 
young member of the combat services, the Air Force may be 
expected to have a greater relative development and expansion 
than the older members of the team; namely, the Army and 
Navy. But it seems clear also that teamwork between the three 
members is a factor which must assume a greater and greater 
role as the art of global warfare is forced into more intense 
development. It appears that this is but a special case of the 

general task of securing complete teamwork in spite of the 
centrifugal tendencies caused by the separate organizations of 
the combat services (with their background of interservice com- 
petition throughout the years), the legitimate but conflicting 
demands of the several departments of the Government upon 
the same scarce resources of men and material, the separate 
sovereignities involved in the allied cause and, in general, the 
compartmentization incident to a republican form of government. 
Indeed, to the present writer, this seems to be a problem which 
overshadows all other difficulties confronting democracies allied 
in war. at 8. 


SINCE the July-August issue of ARMY ORDNANCE was mailed 
with its supplement “The Flag,” the War Department, under 
date of July 14, 1942, has published a joint resolution of Con- 
gress (Public Law 623—77th Congress) codifying existing rules 
and customs pertaining to the display and use of the flag of 
the United States of America. The Army Ordnance Association 
mailed to each of its members a copy of this timely document 
inclosed with the August issue of the Army Ordnance Bulletin. 


FINISHING THE Gf 


BEHIND THE LINES 





Keeping up with Uncle Sam’s victory drive for more tanks 
and guns and planes, Chicago Mounted Wheels are doing a 
big finishing job in shops everywhere—taking care. of every 
kind of delicate or tough grinding job faster, smoother and 


better. 
CHICAGO Wrelllba as 
WHEELS 


Made of V/T Super Bond, they have real stamina, give un- 
matched performance and last 150°/ to 300°, longer than 
ordinary wheels. Chicago Wheels were the first small wheels 
mounted on steel shanks. Today there are over 200 different 
shapes to serve you—made in a variety of abrasives, grains 
and grades, mounted on shanks of various lengths and 
diameters of 1/4”, 3/32”, 1/8” and 3/16”. 


TRY ONE ABSOLUTELY FREE 


Tell us the kind of job, size and wheel speed you use, and 
we'll send you a test wheel postpaid. 








A real production grinder 
that is saving many man 
hours. Weighs 3 pounds, yet 
is so well balanced that 
fatigue is practically elimi- 
nated. Has enough power to 
drive a 24%” diam. wheel. 
Speed 17,000 r.p.m. In case 
with 3 Chicago Mounted 
Wheels, Drum Sander and Bands, extra Collets, Wrenches, Dressing 


Stone, $38.50. 
BRAND NEW CATALOG 


Just off the press, this book is prepared in the modern manner—loads 
of illustrations, concise descriptions of the complete line of Chicago 
Mounted Wheels. 


CHICAGO WHEEL & MFG. CO. 
Makers of Quality Products for 40 Years 
1101 W. Monroe St., Dept. AO, Chicago, Ill. 


[] Send Hi-Power 
a. 2... 3a Seren 





PO aiacesanee 


Address.. 
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BEARINGS 
ARE DOING THEIR 
PART TO WIN THE WAR 


In the air, on sea and land, on fighting equipment 
and on vital production machinery, Randall Graphite 
Bronze Bushings are helping Uncle Sam get set for 
VICTORY. 

Made in many styles from phosphor bronze, sand 
cast, machined to blueprint dimensions, they have 
drilled holes or machined grooves filled with porous 
lubricating graphite, as illustrated. 

When used with oil reservoirs, this special graphite 
acts as capillary wicks supplying controlled lubrica- 
tion to the shaft. Even with minimum attention, wear 
and tear are almost completely eliminated. 


au! 


WILL NOT BREAK WHEN INSTALLING 

Randall Bushings can be pressed into place without 
special tools and will not break or crack in installa- 
tion. The patented Randall graphite wears evenly with 
the metal and will not crumble, wash out, or recede 
below the surface. 

Randall has a background of over a third of a 
century of bearing experience. Let us consult with you 
on any bearing problems. 


RANDALL GRAPHITE PRODUCTS CORP. 


CHICAGO, ILL. 


DEPT. 931 609 W. LAKE ST. 
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ON THE ALERT 
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In each of the thirteen great John Deere 
factories, production of new farm equipment 
to assure success of the Food for Freedom pro- 
gram speeds on, limited only by the necessary 
diversion of materials for war purposes. Re- 
pairs for machines now in use have the “green 
light” throughout the organization. 


Vital war materials are coming from the 
machines and assembly lines of several John 
Deere factories, and change-over for additional 
war production goes on apace in others. Every 
unit of the entire John Deere Organization is 
“On the Alert” to do its part in the building of 
implements for food production and for suc- 
cessful prosecution of the war. 


JOHN DEERE 
Moline, IIl. 
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A Cleaner, Lubricant and Preservative for rifled bores... 
the water side of turbines, pumps and mechanisms that 
have been submerged in sea water. 

* 

Will remove chloride salts and dehydrate metal sur- 
faces wet with sea water. Absorbs 50°, or more of its 
own weight of water without loss of effectiveness as a 


preservative oil. 


s 
Possesses high solvency and detergent characteristics 
and leaves thin film of non-drying rust preventive 


lubricant. 


The CURRAN CORP. MFG. CHEMISTS 


MALDEN 3 MASS 








